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No.  1 44.   Superintendent  Murphy  sends  letter  of  Agent  Taylor,  October 

6,  1866 


SOUTHERN  8UPERINTENDENCY. 

No.  145.  Letter  from  Superintendent  Sells,  September  30, 1866.  No 
annual  report 

No.  146.  Office  report  relative  to  disposition  of  Indians  for  territorial 
government 

No.  147.  First  report  of  Major  General  Sanborn,  in  charge  of  freed- 
men 

No.  J  48.   Report  of  Major  General  Sanborn 

No.  149.   Final  report  of  Major  General  Sanborn.    Asks  to  be  relieved 

GREEN   BAY  AGENCY. 

No.  150.   Agent  Martin's  annual  report 

No.  150  A.   Report  of  teachers  of  Oneida  mission  school.  Episcopal ... 
No.  150  B.    Report  of  teachers  of  Oneida  mission  school,  Methodist.. . 

No.  1 50  C.   Report  of  teachers  of  Stock  bridge  mission  school 

No.  1 50  D  E  F.   Report  of  teachers  of  Menomonee  schools 

No.  150  G  H  I.    Report  of  farmer,  miller,  and  smith,  Menomonee 

agency  

yo.  )5).    Office  letter  to  agent,  relief  of  Stockbridges 

Ao.  J 52.   Department  letter,  claim  of  Wisconsin  to  certain  lands 


2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 


1 
1 
1 

1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 

1 

1 
J 
1 
1 


Page. 


240 
242 
243 

244 


244 
247 
248 
252 
252 
253 
256 

257 
258 
261 
261 
263 
265 
266 


271 
27J 
272 

273 
274 
275 
276 

277 

278 
278 
279 

280 

281 


283 

283 
2H6 
287 


287 
289 

289 
290 
290 

291 
292 


INDEX. 


XIII 


Title. 


CHIPPEWAS  OF  THE  MISSISSIPPI. 


No.  153.  Affent  Clark*B  annual  report 

No.  153|.  Keport  on  location  of  new  ag^ency 

No.  154.   Agent's  report  relative  to  prosecution  for  sale  of  liquor 

No.  155.   Aeent^s  report  relative  to  tne  threatened  disturbance  at  Leech 
lake      ^^  ^ 


No.  156.  Agent's  report  relative  to  same  subject 

CmPFEWAS  OP  LAKE  SUPERIOE. 

No.  157.  Agent  Webb's  report  relative  to  church  at  Bad  river 

WKKEBAOOES  AND  FOTTAWATOMIES  OF  WISCONSIN. 

No.  158.  Agent  Lamoreuz's  annual  report 

MACKINAC  AGENCY. 

No.  159.  Agent  Smith's  annual  report 

No.  160.   llemorial  of  citizens  for  restoration  to  market  of  Indian  lands 

NEW  YORK  AGENCY. 

No.  161.  Agent  Rich's  annual  report 

MISCELLANEOUS  PAPERS. 


No.  1G2.  Correspondence  relative  to  taxation  of  Indian  lands 

No.  163.   Decision  of  United  States  Supreme  Court  in  Michigan  liquor 


No.  164. 
No.  165. 
No.  166. 
No.  167. 
No.  168. 
No.  169. 
No.  170. 
No.  171. 
No.  172. 
1864. 
No.  173. 


Office  report  relative  to  licenses 

Report  relative  to  Kindergarten  schools 

Enactment  of  July,  1866  relative  to  licenses,  statistics 

Indian  trust  land  sales 

Indian  trust  funds,  1,2,3 

Liabilities  of  the  United  States  to  Indian  tribes 

Population,  schools,  individual  property,  &c 

Farming  statistics,  products  of  industry,  dec 

Recapitulation  of  statistics  of  1866,  compared  with  1865  and 


Census  for  Indian  tribes  corrected  for  1866  . 


INDEX  TO  APPENDIX,  WASHINGTON  AGENCY. 
No.  1.   Report  of  Rev.  E.  C.  Chirouse,  teacher  of  Tulalip  school  . 

NEW  MEXICO. 


No.  2.   Report  of  Agent  Romero,  Pueblos 

MONTANA. 

No.  3.   Report  of  Agent  Chapman,  Flathead  agency 

NORTHERN  SUPERINTENDENCY. 

No.  4.  Annual  report  of  D.  H.  Wheeler,  late  agent.  Pawnees 

No.  5.  Annual  report  of  J.  B.  Maxfield,  teacher  of  Pawnee  school. 

SOUTHERN  SUPERINTENDENCY. 

No.  6.  Annual  report  of  J.  W.  Dunn,  Creek  agent 

No.  7.   Statistics  of  Creek  agency 

No.  8.  Annual  report  of  George  A.  Reynolds,  Seminole  agency  . . . 

No.  9.   Statistics  of  Seminole  agency 

No.  10.  Annual  report  o£  H.  Shanklin,  Wichita  agency 
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Indian  hostilities.  Letter  from  the  Secretary  of  War  relative  to  ac- 
counts for  the  suppression  of 

In^alls,  Rufus,  General.  Letter  from  the  Secretary  of  War,  transmit- 
ting a  report  of  inspection  by 

Insane  hospital.    Report  of  the  boards  of  yisitors  of  the 

Internal  Revenue.    Annual  report  of  the  Commissioner  of 

Internal  Revenue.  Letter  from  the  Secretary'  of  the  Treasury  relative 
to  collections  of,  in  the  first  district  of  Illinois  for  penalties 

Interior,  annual  report  of  the  Secretary  of  the 

PaperB  accompanying  the  same. 

Annual  report  of  the  Commissioner  of  Indian  Affairs 

Annual  report  of  the  Commissioner  of  the  General  Land  Office 

Annual  report  of  the  Commissioner  of  Pensions 

Annual  report  of  the  Commissioner  of  Public  Buildings 

Annual  report  of  the  architect  of  the  Capitol  extension 

Annual  report  of  the  engineer  of  the  Washington  aqueduct 

Annual  report  of  the  board  of  visitors  of  the  government  hospital  for 
the  insane 

Annual  report  of  the  Columbian  Institution  for  the  Deaf  and  Dumb. 

Annual  report  of  the  Board  of  Metropolitan  Police , 

Annual  report  of  the  warden  of  the  jail  in  the  District  of  Columbia. 

Annual  report  of  the  board  of  trustees  of  the  house  of  correction 

Interior,  relative  to  the  massacre  of  troops  at  Fort  Phil.  Kearney.  Let- 
ter of  the  Secretary  of  the 

Interior,  relative  to  sending  commissioners  to  all  the  Indian  tribes. 

Letter  of  the  Secretary  of  the , 

Interior,  relative  to  establishiuff  the  beginning  point  of  the  Union 

Pacific  and  Central  Pacific  railways.  Letter  of  the  Secretary  of  the 
Interior.     Message  from  the  President  of  the  United  States  relative  to 

removals  and  appointments  in  the  Department  of  the 

Iowa.   Message  ot  the  President  oi  the  united  States  relative  to  claims 

of  the  State  of 

Island  of  San  Juan.    Message  of  the  President  of  the  United  States 

relative  to  the 


K. 


Kennebec  and  Penobscot  rivers, 
relative  to  the  survey  of  the 


Letter  from  the  Secretary  of  War 


L. 

Lake  Michigan.    Letter  from  the  Secretary  of  War  relative  to  harbor 
improvements  on 

Land  Office,  General.    Annual  report  of  the  Commissioner  of  the 


Papers  accompanying  the  above. 

No.  ] .  Tabular  statement  showing  the  number  of  acres  of  public 
lands  surveyed  up  to  June  30,  1865,  during  the  last  fiscal  year, 
and  the  totd  of  the  public  lands  surveyed  up  to  June  .30,  1866, 
and  also  the  total  area  of  the  public  domain,  dec 

No.  2  A.  Statement  of  the  public  lands  sold,  of  cash  and  bounty-land 
scrip  received  therefor ;  number  of  acres  entered  under  the  home- 
stead law  of  May  20,  1862;  of  commissions  received  under  sixth 
section  of  said  act,  &c 

No.  2  B.  Statement  of  public  lands  sold,  of  cash  and  bounty-land 
scrip  received  therefor :  number  of  acres  entered  under  the  home- 
stead law  of  May  20,  1862 ;  of  commissions  received  under  the 
sixth  section  of  said  act ;  also,  of  land  located  with  scrip  under  the 
a^icultural  college  and  mechanic  act  of  July  2,  1862,  and  com- 
missions received  oy  registers  and  receivers  on  the  value  thereof; 
and  statement  of  incidental  expenses  thereon,  in  the  second  half 
ofebe  £acaJjear  commencing  July  1, 1865,  and  ending  June  30, 
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No.  3.  SamnuuT  for  tbe  fiscal  year  ending  Jane  30,  1866,  sbowing 
the  nnmber  of  acres  disposed  of  for  cash,  with  honntj  land  scrip, 
bj  entiy  under  the  homestead  laws  of  M^  20,  1862,  and  March 
21,  1864,  with  aggpregate  of  |10  homestead  payments,  homestead 
commissions;  also,  locations  with  afrrictdtnral  college  and  me- 
chanic scrip  under  act  of  July  2,  1862 

No.  4.  Statement  showing  the  quantity  of  swamp  land  selected  for 
the  several  States  under  the  acts  of  Congress  of  March  2,  1849, 
and  September  28,  1850,  and  March  12,  1860,  ,ap  to  and  ending 
September  30,  1866 

No.  5.  Statement  exhibiting  the  quantity  of  swamp  land  approved 
to  the  several  States  under  the  acts  of  Congress  of  March  2,  1849, 
September  28,  1850,  and  March  12,  1860,  up  to  and  ending  Sep- 
tember 30,  1866 

No.  6.  Statement  exhibiting  the  quantity  of  swamp  land  patented  to 
the  several  States  under  the  acts  of  Congress  of  September  26, 
1850,  and  March  12,  1860,  and  also  the  quantity  certified  to  the 
State  of  Louisiana  under  act  of  March  2,  1849 

No.  7.  Exhibit  of  bounty  land  business  under  acts  of  1847,  1850, 
1852,  and  1855,  showing  the  issue  and  locations  from  the  com- 
mencement of  the  operations  under  said  acts  to  June  30,  1866 

No.  8.  Estimates  of  appropriations  required  for  the  office  of  the  Com- 
missioner of  the  General  Land  Office  for  the  fiscal  year  ending 
June  30,  1868 

No.  9.  Estimates  of  appropriations  for  the  surveying  department  for 
the  fiscal  year  ending  June  30,  1868 

No.  J  0.  Estimates  of  appropriations  required  for  surveying  the  public 
lands  for  the  fiscal  year  ending  June  30,  1868 

No.  1 1.  Reports  of  surveyor  general,  A  to  I,  inclusive 

No.  12.  Agricultural  selections  within  certain  States,  and  also  scrip 
locations  under  agricultural  and  mechanic  act  of  July  2,  1862 

No.  13.  Statement  exhibiting  land  concessions  by  acts  of  Congress 
to  States  and  corporations  for  railroad  and  military  wagon  road 
purposes  for  the  year  1850  to  August  1,  1866 

No.  14.  Statement  exhibiting  land  concessions  by  acts  of  Congress 
to  States  for  canal  purposes  from  the  year  1827  to  August  1,  1866. 

No.  15.  Set  of  twenty-two  maps  of  all  the  public  land  States  and 
Territories,  to  wit :  Ohio,  Indiana,  Michigan,  Illinois,  Wisconsin, 
Minnesota,  Iowa,  Dakota,  Missouri,  Arkansas,  Louisiana,  Mis- 
sissippi, Alabama,  Florida,  Kansas  and  Nebraska,  Colorado,  New 
Mexico  and  Arizona,  Utah,  Nevada,  California,  Oregon,  and 
Washington  Territory 

No.  16.  Connected  map  of  the  United  States  from  ocean  to  ocean, 
exhibiting  the  extent  of  the  public  survevs,  localities,  land  districts, 
seats  of  surveyors  generaFs  offices  and  district  officers ;  also,  local- 
ities of  railroads  of  general  interest,  and  mineral  deposits 


M. 


Mail  contracts  in  Tennessee.  Letter  from  the  Postmaster  General 
relative  to  certain 

Marine  hospital,  at  Chicago.  Letter  from  the  Secretary  of  the  Trea- 
sury in  relation  to  a  site  for  a 

McCann,  Michael.  Letter  from  the  Secretary  of  War  transmitting 
papers  relating  to  the  claim  of. 

Metropolitan  Police.    Annual  report  of  the  Board  of 

Mexico,  occupation  of,  by  American  troops.  Message  from  the  Pre- 
sident of  the  United  States,  relative  to 

Mexico.  Message  of  the  President  of  the  United  States  relative  to  the 
attempt  of  Santa  Anna  and  Ortega  to  raise  armed  expeditions  against 

Mexican  affiiirs.  Message  from  the  President  of  the  United  States 
i:elating  to 

Hilitaiy  posts.  Letter  from  the  Secretary  of  War  transmitting  a  report 
of  inspection  of 
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Mineral  lesonrces  west  of  the  Rocky  monntaiuB.  Letter  from  the 
Secretary  of  the  Treasury  transmitting  the  report  of  J.  Ross  Browne, 
relative  to 

Mississippi  river.  Letter  from  the  Secretary  of  War  transmitting  a 
report  of  the  Chief  of  Engineers,  relative  to  the  survey  of  the  rapids 
of  the 

Mississippi  river,  Upper,  and  its  tributaries.  Letter  from  the  Secretary 
of  War  transmitting  the  report  of  the  Chief  of  Engineers,  relative 
to  the  survey  of  the 

Morey,  A.  B.  Letter  from  the  Attorney  General  of  the  United  States 
transmitting  papers  relative  to  the  case  of 

N. 

Kavy,  annual  report  of  the  Secretary  of  the 

Papers  accompanffing  the  tame. 

Index  to  reports 

Report  of  the  Superintendent  of  the  Naval  Academy 

Estimate  of  appropriations  required  for  the  office  of  the  Secretary  of 
the  Navy  for  the  fiscal  year  ending  June  30,  1868 

Estimate  of  appropriations  for  the  southwest  executive  building  for 
the  fiscal  year  endin^June  30,  1868 

Report  of  the  chief  of  Bureau  of  Yards  and  Docks,  with  estimates, 
&c 

Report  of  the  chief  of  Bureau  of  Navigation,  with  estimates,  &c  . . . . 

Report  of  the  chief  of  BureaiT  of  Ordnance 

Report  of  the  chief  of  Bureau  of  Equipment  and  Recruiting,  esti- 
mates, &c 

Report  of  the  chief  of  Bureau  of  Construction  and  Repairs,  esti- 
mates, &c 

Report  of  the  chief  of  Bureau  of  Steam  Engineering,  estimates,  &c  . 

Report  of  the  chief  of  Bureau  of  Provisions  and  Clothing,  estimates, 

Ac 

Report  of  the  chief  of  Bureau  of  Medicine  and  Surgery,  with  esti- 
mates, &c 

Report  of  the  colonel  commandant  of  the  marine  corps,  with  esti- 
mates, &c 

Navy.    Letter  from  the  Secretary  of  the,  relative  to  the  navigation 

of  Newark  bay  and  Passaic  and  Hackensack  rivers 

Navy.    Letter  from  the  Secretary  of  the,  transmitting  statement  of 

all  ordnance  and  ordnance  stores  on  hand 

Navy.  Message  from  the  President  of  the  United  States  transmit- 
ting a  letter  from  the  Secretary  of  the,  relative  to  amounts  charged 

the  State  Department  for  services  of  vessels  belonging  to  the 

Navy,  transmitting  statement  of  the  disbursement  of  ue  contingent 

fund.    Letter  from  the  Secretary  of  the 

New  Mexico.    Message  from  the  President  of  the  United  States  in 

relation  to  certain  appropriations  for  the  Territory  of 

New  Orleans  riots.    Letter  from  the  Secretarv  of  War  relative  to  the.. 
New  Orleans  riots.    Messaee  from  the  President  of  the  United  States 

transmitting  all  papers  relative  to  the 

Norfolk  riots.    Letter  from  the  Secretary  of  War  relative  to 

O. 

Ocean  mail  service.  Letter  from  the  Postmaster  General  relative  to 
service  by  Brazilian  steamers  of 

Ontonagon  harbor.    Letter  from  the  Secretary  of  War  relative  to 

Ordnance  and  ordnance  stores.  Letter  from  the  Secretary  of  the  Navy 
relative  to  purchases  of 

Ordnance.    Letter  from  the  Secretary  of  War  relative  to  purchases  of. . 

Ortega  and  Santa  Anna.    Message  of  the  President  or  the  United 

States  relative  to  the  attempt  to  organize  armed  expeditions  within 

the  United  States  againat  Mexico  by 
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Pacific  railroads.    Letter  from  the  Secretary  of  the  Treasury  relative 

to  the  amount  of  bouds  issued  to  the  Central  and  to  the  Union  .^ — 
Pardons  by  the  President.    Message  from  the  President  of  the  United 

States  transmittins*  list  of 

Pardons  by  the  President     Message  from  the  President  of  the  United 

States  transmitting  further  list  of 

Paris  Exposition.    Message  from  the  President  of  the  United  States 

transmitting  a  memorial  of  the  Wisconsin  legislature  relative  to 

the 

Patapsco  river.    Letter  from  the  Secretary  of  War  transmitting  the 

report  of  the  Chief  of  Engineers  relative  to  the  ship  channel  of  the  . . 
Patents,  transmitting  the  mechanical  part  of  the  Patent  Office  report 

for  the  year  1866.    Letter  from  the  Commissioner  of 

Pensions.     Annual  report  of  the  Commissioner  of 

Papers  accompanying  tht  same. 

List  of  names  of  examining  surgeons,  arranged  by  States 

A. — Statement  of  number  and  yearly  amount  of  original  applications 
and  for  increase  of  army  pensions  admitted  in  each  State  and  Ter- 
tory  for  the  year  ending  June  30,  1866 

B. — Statement  of  the  amount  paid  for  army  pensions  at  the  agencies 
in  the  several  States  and  Territories  for  tne  year  ending  June  30, 
1866 

C— Statement  of  the  amount  of  fands  in  the  hands  of  a^^nts  for 
paying  army  pensions  on  the  30th  day  of  June,  1866 

D.— Statement  of  the  number  and  yearly  ^lount  of  army  pensions 
on  the  rolls  in  the  several  States  and  Territories  on  the  30th  day  of 
June,  1866 

£. — Statement  of  the  number  and  yearly  amount  of  original  appli- 
cations and  for  increase  of  navy  pensions  admitted  in  each  State 
and  Territory  for  the  year  ending  June  30,  1866 

F. — Statement  of  the  amount  paid  for  navy  pensions  at  the  agencies 
in  the  several  States  and  Territories  for  the  year  ending  Juno  30, 
1866 -,. 

G. — Statement  of  the  amount  of  funds  in  the  hands  of  agents  for 
paying  navy  pensions  on  the  30th  day  of  June,  1866 

H.— Statement  of  the  number  and  yearly  amount  of  navy  pensions 
on  the  rolls  of  each  State  and  Territory  on  the  '30th  day  of  June, 

1866 

Pickett.    Message  from  the  President  of  the  United  States  relative  to 

the  rebel  general 

Plattsburg  mkrbor.    Letter  from  the  Secretary  of  War  relative  to  the 

survey  of   

Police.    Annual  report  of  the  Board  of  Metropolitan 

Postmasters.    Letter  from  the  Postmaster  General  relative  to  the 

removal  of 

Postmaster  General,  of  tho  operations  of  his  department  during  the 

year  1866.    Report  of  the 

Papers  accompanying  the  same. 

Estimates  of  or  expenditures  for  the  fiscal  year  ending  June  30,  1868. 
Statement  showing  the  operations  of  the  free  delivery  system  for  the 

year  1866 

Total  operations  of  the  appointment  office  for  the  year  ending  June 

Table  showing  the  increase  and  decrease  ot  post  offices  in  the  several 
States  and  Territories ;  also  the  number  at  which  appointments 
are  made  by  the  President  and  by  the  Postmaster  General 

Post  offices  at  which  letter-carriers  are  employed,  with  the  number 
and  aggregate  compensation  of  the  latter  at  each  office 

Postage  stamps,  stamped  envelopes,  and  newspaper  wrappers  issued 
during  the  fiscal  year  1865-T" 
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A. — Table  of  mail  service  for  the  year  endiDg  June  30,  1866,  as  ex- 
hibited by  the  state  of  arrangfement«  at  the  close  of -the  year 
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Treasury,  transmitting  a  report  upon  the  mineral  resources  of  the 
States  and  Territories  west  of  the  Rocky  mountains.  Letter  from 
the  Secretary  of  the 


Papers  accompanying  the  same. 

Letter  from  J.  Ross  Browne,  special  commissioner  for  the  collec- 
tion of  raining  statistics 

Sec.  I.  Historical  sketch  of  gold  and  silver  mining  on  the  Pacific  slope . 

Sec.  2.   Greological  formation,  &c.,  of  the  Pacific  slope 

Sec.  3.   Condition  of  gold  and  silver  mining  on  the  Pacific  slope 

Sec.  4.  Resources  of  Nevada,  Oregon,  Wasnington  Territory,  Utah, 

Montana,  and  Idaho 

Sec  5.   General  view  of  the  mines  of  Nevada,  Washington  Territory, 

Utah,  Montana,  and  Idaho - 

Sec  5  A.   The  copper  resources  of  the  Pacific  coast 

Sec.  6.   Quicksilver  mines  of  California 

Sec.  7.   Borax,  sulphur,  tin,  and  coal 

Sec.  8.   Mining  region,  population,  altitude,  &c 

Sec.  9.   Annotated  catalogue  of  the  principal  mineral  species  hitherto 
recognized  in  California,  and  the  adjoining  States  and  Territories, 

by  William  P.  Blake,  March,  1866 

Sec.  10.   Laws  and  customs  of  foreign  governments  in  relation  to 

the  occupancy  of  mineral  lands  and  the  working  of  mines 

Sec.ll.   M.ining  laws ., 

Sec.  12.   Books  on  California  mines 

.  Address  on  the  history  of  California 

Treasury,  transmitting  a  report  of  the  Commissioner  of  Internal  Reve- 
nue relative  to  collections  in  the  first  district  of  Illinois  for  penal- 
ties assessed  therein  during  1866.     Letter  from  the  Secretary  of  the. 

Treasury,  transmitting  copies  of  all  drawback  regulations  prescribed 
under  the  internal  revenue  law.     Letter  from  the  Secretary  of  the.. 

Treasury,  relative  to  the  disbursement  of  the  contingent  fund.  Letter 
from  the  Secretary  of  the 

Treasury,  transmitting  reports  relative  to  the  loss  of  the  steamer  Even- 
ing Star.    Letter  from  the  Secretary  of  the 

Treasury,  transmitting  statement  relative  to  purchase  of  government 
securities.     Letter  from  the  Secretary  of  the 

Treasury,  relative  to  the  amount  of  taxes  paid  annually  by  national 
banking  associations.    Letter  from  the  Secretary  of  the 

Treasury,  relative  to  the  accounts  of  the  State  of  Texas.  Letter  from 
the  Secretary  of  the 

Treasury,  relative  to  revenue,  trade,  and  commerce  with  the  British 
provinces.    Letter  from  the  Secretary  of  the 

Treasury,  relative  to  the  amount  of  bonds  issued  to  the  Central  Pacific, 
and  idso  to  the  Union  Pacific,  Railroad  Company.  Letter  from  the 
Secretary  of  the 
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Treasury,  tjransmitting  report  of  James  W.  Taylor,  Bpecial  commis- 
Bioner  for  the  collection  of  statistics  upon  gold  and  silver  mining 
cast  of  the  Rocky  mountains.     Letter  from  the  Secretary  of  the 

Treasury,  relative  to  the  cost  of  the  Union  Pacific  railroad.  Letter  of 
the  Secretary  of  the 

Treasury,  relative  to  taxes  paid  by  banking  associations.  Letter  from 
the  Secretary  of  the 

Treasury,  relative  to  salary  tax  upon  clerks  to  postmasters.  Letter 
from  the  Secretary  of  the 

Treasury,  transmitting  list  of  clerks  employed  in  the  department. 
Letter  from  the  Secretary  of  the 

Treasury,  relative  to  cotton  claims.     Letter  from  the  Secretary  of  the., 

Treasury,  relative  to  the  disbursement  of  the  funds  appropriated  as 
extra  compensation  to  clerks  in  that  department.  Letter  from  the 
Secretary  of  the 

Treasury,  on  the  condition  of  the  finances  of  the  government  for  the 
year  ld66.     Annual  report  of  the  Secretary  of  the 


Reports  and  documents  accompanying  the  same. 


Secretary's  report 

Statement  No.  ].  Duties,  revenues,  and  pnblic  expenditures  during 
the  fiscal  year  ending  June  30,  1866 

Statement  No.  2.  Receipts  and  expenditures  for  the  quarter  ending 
September  30,  1866 

Statement  No.  3.   The  indebtedness  of  the  United  States 

Report  of  the  Commissioner  of  Internal  Revenue 

Report  of  the  Comptroller  of  the  Currency 

Report  of  the  First  Comptroller 

Report  of  the  Second  Comptroller 

Report  of  the  Commissioner  of  Customs 

Report  of  the  First  Auditor. . .: 

Report  of  the  Second  Auditor •• 

Report  of  the  Third  Auditor 

Report  of  the  Fourth  Auditor 

Report  of  the  Fifth  Auditor 

Report  of  the  Auditor  for  the  Post  Office  Department 

Report  of  the  Treasurer 

Report  of  the  Register 

Report  of  the  Solicitor * 

Report  of  the  Supervising  Architect 

Report  of  the  Light-house  Board 

Report  of  the  Superintendent  of  the  Coast  Survey 

Report  of  the  Director  of  the  Mint 

Special  report  upon  the  United  States  branch  mint,  San  Francisco, 
and  matters  connected  therewith 

Statement  No.  4.  Gold,  silver,  and  copper  coinage  at  the  mint  of 
the  United  States  in  the  several  years  from  its  establishment  in 
1792,  and  the  coinage  at  the  branch  mints  and  the  New  York 
assay  office,  from  their  organization  to  June  30,  1866 

Statement  No.  5.  Exports  and  imports  of  coin  and  bullion  from  1821 
to  1866,  inclusive ;  also  the  excess  of  imports  and  exports  during 
the  same  year 

Instructions  to  special  commissioners  to  collect  mining  statistics  in 
the  States  and  Territories  west  and  east  of  the  Rocky  mountains.. 

Report  of  the  Supervising  Inspector  of  Steamboats 

Special  report  upon  the  cause  of  the  loss  of  the  steamer  Evening 
Star 

Repof  t  of  the  Director  of  the  Bureau  of  Statistics 

Statement  No.  6.  Amount  of  the  public  debt  on  the  first  day  of  Jan- 
uary' in  each  of  the  years  from  1791  tp  1842,  inclusive,  and  at 
various  dates  in  subsequent  years,  to  July  1 ,  1866 

Statement  No.  7.  Revenue  collected  from  the  beginning  of  the  gov- 
ernment to  June  30,  1866,  under  the  several  heads  of  customs, 
internal  revenue,  direct  tax,  postage,  public  lands,  and  miscella- 
neoua  sources^  with,  the  receipts  from  loans  and  treasury  notes, 

and  the  total  receipts 
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Statement  No.  8.  Expenditares  from  tlie  beginuin^  of  the  govern- 
ment to  Jane  30,  J866,  under  the  sevej^  heaSs  of  civil  lists, 
foreign  intercourse,  Navy  department,  War  Department,  pensions, 
Indian  department,  and  miscellaneous,  with  the  interest  and  prin- 
cipal of  the  public  debt,  and  total  expenditures 

Statement  No.  9.  Domestic  exports  for  the  fiscal  year  ending  June 
30,  1866 

Statement  No.  10.  Foreign  exports  for  the  fiscal  year  ending  June  ^ 
30,  1866 

Statement  No.  11.  Imports  for  the  fiscal  year  ending  June  30,  1866.. 

Statement  No.  12.  Foreign  tonnage,  entrances,  and  clearances,  by 
districts,  for  fiscal  year  ending  June  30,  1866 

Statement  No.  13.  Foreign  tonna^,  entrances  and  clearances,  by 
countries,  for  the  fiscal  year  ending  June  30,  ]  866 

Statement  No.  14.  Domestic  tonnage,  old  admeasurement,  by  dis- 
tricts, for  the  year  1866 

Statement  No.  15.  Domestic  tonnage,  new  admeasurement,  by  dis- 
tricts, for  the  year  1866 

Statement  No.  16,  Gross  value  of  the  exports  and  imports  from  the 
beginning  of  the  government  to  June  30,  1866 

Statement  No.  17.  Foreign  merchandise  imported,  exported,  and 
consumed  annually  from  1821  to  1866,  with  the  population  and 
rate  of  consumption  per  capita  calculated  for  each  year 

Statement  No.  18.  Value  of  domestic  produce  and  foreign  merchan- 
dise, exclusive  of  specie,  exported  annually  from  1821  to  1866 

Statement  No.  19.  Export  of  staple  products,  breadstuffs,  provisions, 
oils,  and  animal  products  for  seven  years 

Statement  No.  20.  Value  of  leading  articles  of  manufacture  exported 
from  1847  to  1866 

Statement  No.  21.  Amount  of  tonnage  of  the  United  States  annually 
from  1789  to  1866,  inclusive;  also,  the  regristered  and  enrolled 
and  licensed  tonnage  employed  in  steam  navigation  each  year 

Statement  No.  22.  Amount  expended  at  each  custom-house  in  the 
United  States  during  the  fiscal  year  ending  June  30,  1866 

Statement  No.  23.  Number  of  persons  employed  in  each  district  of 
the  United  States  for  the  collection  of  customs  during  the  fiscal 
year  ending  June  30,  1866,  with  their  occupation  and  compen- 
sation   

Statement  No.  24.  General  results  of  all  receipts  and  disposal  of 
merchandise  within  the  United  States  during  the  fiscal  year  end- 
ing June  30,  1866 

Statement  No.  25.  Liabilities  of  the  United  States  to  various  Indian 
tribes  under  stipulations  of  treaties,  ^c 

Statement  No.  26.  Stocks  held  in  trust  by  the  United  States  for  the 
Chickasaw  national  fund  and  the  Smithsonian  Institution 

V. 

Vessels.     Message  from  the  President  of  the  United  States  relative  to 
amounts  charged  to  the  State  Department  for  services  of  naval 


W. 


War. 


Annual  report  of  the  Secretary  of 

Papers  accompanying  Uie  above. 

Report  of  General  U.  S.  Grant,  commanding  army. 

Report  of  the  Adjutant  General 

Report  of  the  Inspector  General 

Report  of  the  Bureau  of  Military  Justice 

Report  of  the  Quartermaster  General 
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No.  3.  Report  of  Brevet  Brigadier  General  James  A.  Ekin,  first 
division,  supplv  of  public  animals 

No.  3.  Report  of  Brevet  Brigadier  General  James  A.  Ekin,  cavalry 
bureau 

No. 4.  Second  division,  (clothing  and  equipage,)  report  of  Brevet 
Brigadier  General  A.  J.  Perry 


Papers  accompanying  the  same. 

Statement  of  uniform  clothing,  camp  and  garrison  equipage  not 

used  in  depot,  June  30,  18fi6 

Stailement  of  damaged  and  unserviceable  articles  sold  during  the 

fiscal  year 

Statement  of  expense  on  account  of  clothing,  camp  and  garrison 

equipage  at  principal  depots  during  the  fiscal  year 

Statement  of  articles  issuea  to  the  Bureau  of  Refugees,  Freedmen, 

and  Abandoned  Lands «. 

Statement  showing  the  number  of  returns  of  accounts  of  officers 

examined  and  sent  to  the  treasury  for  final  settlement 

Statement  of  claims  received 

No. 5.  Third  division,  (ocean  and  lake  transportation,)  report  of 
Brevet  Brigadier  General  George  D.  Wise 


Papers  accompanying  the  same. 


List  of  vessels  owned 

List  of  vessels  chartered 

Statement  of  property  sold 

Statement  of  captures  vessels  during  the  war 

Statement  of  vessels  lost  or  destroyed  during  the  war 

Statement  of  claims  presented,  audited,  and  rejected 

No. 6.  Fourth  division,  (rail  and  river  transportation,)  report  of 
Colonel  Alexander  Bliss 


Papers  accompanying  the  same. 

Statement  showing  the  number  of  troops  and  others  and  quanti- 
ties of  supplies  transported  during  the  fiscal  year 

Table  of  payments  made  during  the  fiscal  year  for  this  trans- 
poitation 

Statement  showing  names,  lengths,  &c.,  and  railroads  operated 
by  the  United  States  during  me  war 

Statement  of  number  of  engmes  and  cars  pi^rchased,  built,  and 

captured,  and  disposition  made  of  them. ..'. 

*  Statement  of  cost  or  operating  military  railroads  during  the  war  .. 

Statement  of  sales  of  military  railroad  property  for  cash  and  on 
credit  during  the  fiscal  year 

Statement  of  indebtedness  of  the  several  railroads  for  railroad 
material  sold  to  them  by  the  United  States 

Statement  of  cost  of  materials  and  labor  performed  for  the  con- 
struction and  maintcnauce  of  way  on  the  United  States  milit^iry 
railroads  in  the  military  division  of  the  Mississippi 

Statement  showing  the  steamboats,  barges,  &c.,  belonging  to 
the  United  States  at  the  beginning  of  the  fiscal  year,  their  dis- 
position and  proceeds  of  sale 

Statement  of  sales  of  coal  belonging  to  transportation  department 
on  the  western  waters  during  the  fiscal  year 

List  of  boats  destroyed  on  the  Mississippi  river  and  its  tributaries 
from  May,  186 J,  to  the  surrender  of  General  Kirby  Smith  and 
cessation  of  hostilities 

List  of  vessels  chartered,  impressed,  and  employed  during  the 
fiscal  year 

Statement  exhibiting  in  detail  the  number  and  chaiacter  of  claims 
received  in  the  fourth  division  in  the  fiscal  year,  and  action 
/hereon 
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No.  7.  Report  of  Brigadier  General  D.  C.  McCallum,  director  and 
chief  manager  of  military  railroads  of  the  United  States  during 
the  war 

No.  8.  Report  of  Colonel  Anson  Stager,  United  States  military  tele- 
grapli • - 

No.  9.  Fifth  division,  (regular  supplies  quartermaster's  department,) 
report  of  Brigadier  General  S.  L.  Brown 

No.  ]0.  Sixth  division,  (barracks  and  quarters  and  cemeteries,)  re- 
port of  Brevet  Brigadier  General  J.J.Dana 

Papers  accompanying  the  same. 

Report  in  relation  to  cemeteries  during  the  fiscal  year 

Schedule  of  actual  or  contracted  or  estimated  cost  of  the  various 
items  connected  with  the  disinterment  and  remains  of  deceased 

soldiers  in  various  sections  of  the  United  States 

Circular  to  chief  quartermasters  on  the  subject  of  burial  of  soldiers 

throughout  the  United  States 

List  of  national  cemeteries  in  the  neighborhood  of  Washington 
and  in  Virginia  under  the  charge  of  Lieutenant  Colonel  James 

M.Moore,  A.Q.M 

Extract  from  report  of  Captain  E.  B.  Whitman  on  cemeteries  of 

Middle  Tennessee,  September  1,  1865 

No.  11.  Seventh  and  ninth  divisions,  (military  trains  and  incidental 
allowances,  records,  and  correspondence, )  report  of  Brevet  Brig- 
adier General  B.C.  Card 

Papers  accompanying  the  same. 

Statement  of  number  and  amount  of  claims  received,  paid,  and 

remaining  on  hand  in  seventh  division  during  the  fijscal  year  . . 

The  same  from  July  1  to  September  30,  1866 

No.  12.  Statement,  with  tables,  of  number  of  wagons,  ambulances, 
carts,  harness,  &r.,  purchased,  fabricated,  captured,  sold,  and 
expended  during  the  nscal  year,  as  shown  by  reports  of  officers 
in  the  office  on  the  8th  instant 

No.  13.  Eighth  division,  (inspection,)  report  of  Brevet  Brigadier 
General  G.  V.  Rutherford 

Papers  accompanying  the  same. 

List  of  principal  depots,  with  names  of  officers  in  charge  during 

the  fiscal  year 

List  of  inspectors  of  the  quartermaster's  department  during  the 

fiscal  year 

List  of  officers  who  have  served  as  chief  quartermasters  of  armies. 
List  of  officers  in  charge  of  divisions  in  the  Quartermaster  Gen- 
eral's office 

List  of  officers  who  have  served  as  senior  and  supervising  quarter- 
masters of  militarv  divisions 

List  of  officers  who  have  served  as  chief  quartermasters  of  corps.. 
List  of  officers.who  have  served  as  chief  quartermasters  of  divisions . 
List  of  officers  of  the  quartermaster's  department  who  have  been 

promoted  by  brevet 

Report  of  the  Commissary  General  of  Subsistence -. 

Report  of  the  Surgeon  General 

Report  of  the  Paymaster  General 

Report  of  the  Chief  of  Engineers 

Report  of  the  Chief  of  Ordnance 

Report  of  the  Signal  Officer 

Report  of  the  Commissioner  of  the  Bureau  of  Refugees,  Freedmen 

and  Abandoned  Lands  

War,  transmitting  reports  of  Quartermaster  General,  Commissa^^  Gen- 
eral, and  Paymaster  General,  as  to  amounts  expended  in  suppressing 
Indian  hostilities  during  1864-65.    Letter  from  the  Secretary  of — 
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War,  transmitting  a  report  of  inspection  of  military  posts.    Letter  from 

the  Secretary  ot , 

War,  transmitting  a  report  of  the  Chief  of  Engineers  relative  to  the 

improvement  of  the  harbor  at  Chicago.    Letter  from  the  Secretary  of. 
War,  transmitting  information  respecting  the  protection  of  the  routes 

across  the  continent  to  the  Pacific  from  molestation  by  hostile 

Indians.    Letter  from  the  Secretary  of 

War,  transmitting  a  report  on  the  subject  of  the  surveys  of  the  Rock 

and  Illinois  rivers 

War,  relative  to  purchases  by  the  Ordnance  department.     Letter  from 

the  Secretary  of 

War,  relative  to  contracts  by  the  Quartermaster  General's  department. 

Letter  from  the  Secretary  of 

War,  relative  to  claims  for  horses  seized  in  Indiana  by  United  States 

authorities.     Letter  from  the  Secretary  of 

War,  relative  to  the  wreck  of  the  steamer  Scotland.    Letter  from  the 

Secretary  of 

War,  relative  to  contracts  by  the  Engineer  department     Letter  from 

the  Secretary  of 

War,  relative  tor  the  ship  channel  of  the  Patapsco  river.    Letter  from 

the  Secretary  of 

War,  transmitting  reports  of  inspection  by  Generals  Rusling  and 

Hazen.    Letter  from  the  Secretary  of 

War,  relative  to  the  New  Orleans  riots.    Letter  from  the  Secretary  of. . 
War,  transmitting  statement  of  arms  manufactured  and  repaired,  and 

expenditures  made  at  the  Springfield  armory.  Letter  from  the  Secre- 
tary of 

War,  relative  to  contracts  for  fire-arms  made  since  April,  1864.    Letter 

from  the  Secretary  of 

War,  relative  to  smail-arms  manufactured  at  the  Springfield  armory, 

and  purchased  elsewhere.    Letter  from  the  Secretary  of 

War,  transmitting  a  report  by  the  Chief  of  Engineers  respecting  certain 

public  works.    Letter  from  the  Secretary  of 

War,  transmitting  report  of  the  Chief  of  Engineers,   with  General 

Warren^s  report  of  the  surveys  of  the  Upper  Mississippi  river  and  its 

tributaries.    Letter  from  the  Secretary  of , 

War,  relative  to  the  case  of  Michael  McCann's  claim  for  services  of  the 

barge  Charles  Warner.     Letter  from  the  Secretary  of 

War,  relative  to  the  condition  of  affairs  in  Texas.    Letter  from  the 

Secretary  of 

War,  transmitting  General  Cram's  report  on  the  St.  Clair  flats.    Letter 

from  the  Secretary  of 

War,  transmitting  papers  relative  to  the  purchase  of  the  steamship 

Illinois.    Letter  from  the  Secretary  of .*. 

War,  transmitting  reports  relative  to  harbor  improvements  on  Lake 

Michigan.     Letter  from  the  Secretary  of 

War,  transmitting  information  relative  to  the  riot  at  Norfolk.     Letter 

from  the  Secretary  of 

War,  transmitting  a  report  of  the  Chief  of  Engineers  relative  to  a  sunken 

wreck  near  Sandy  liook  light-house.     Letter  from  the  Secretary  of. 
War,  transmitting  a  report  oi  the  Chief  of  Engineer?  of  the  survey  and 

improvement  of  the  rapids  of  the  Mississippi  river.    Letter  from  the 

Secretary  of , 

War,  relative  to  the  harbor  of  Ontonagon.    Letter  from  the  Secre- 
of 


tary  < 


War,  relative  to  the  survey  of  Plattsburg  harbor.  Letter  from  ^the 
Secretary  of 

War,  transmitting  a  report  of  the  Chief  of  Engineers  relative  to  the  sur- 
vey of  Hell  Gate,  New  York.     Letter  from  the  Secretary  of 

War,  transmitting  report  of  the  survey  and  improvement  of  the  Kenne- 
bec ai:d  Penobscot  rivers.    Letter  from  the  Secretary  of 

War,  transmitting  a  correspondence  between  the  commandant  of  the 
Augusta  arsenal  and  the  president  of  the  Augusta  and  Summerville 
railroad.     Letter  from  the  Secretary  of 

Wsr,  relative  to  the  issue  of  rations  to  persons  not  belonging  to  the 

armjr.    Letter  from  ilie  Secretary  of 


10 
10 
10 
10 
10 
10 
11 
11 


11 
11 
11 
11 

11 
11 


20 
21 

23 

26 

27 

28 

32 

35 

43 

44 

45 
46 

47 
53 
54 
56 

58 
60 
61 
62 
65 
70 
72 
77 

79 
80 
89 
90 
91 

J02 

106  I 


INDEX. 


XXIX 


Title. 


War,  transmittiiig  report  of  General  Ingalls's  inspection  made  in  1866. 

Letter  from  the  Secretary  of 

Warren,  Major  General  G.  K.,  relative  to  the  surveys  of  the  Upper 

MisjAssippi  river  and  its  tributaries.    Report  of 

Wines  from  Cadiz,  Spain.    Message  from  the  President  of  the  United 

States  relative  to  the  importation  of 

Y. 

Yards  and  Docks,  of  the  operations  of  his  bureau  during  the  year  end- 
ing June  30,  1866.    Report  of  the  chief  of  the  Bureau  of 

Papers  accompanying  the  above  report, 

A. — General  estimates  for  yards  and  docks 

Ko.  1.  Estimate  for  the  support  of  the  bureau 

No.  2.  Estimate  for  officers  and  others  at  vards  and  stations 

No.  3.  Statement  showing  the  sums  whicu  make  up  the  first  item  of 

Yards  and  Docks  A 

No.  4.  Estimate  for  improvement  and  repairs  at  yards  and  stations . . 
No.  5.  Estimate  for  repairs  of  all  kinds,  showing  the  sums  which 

make  up  the  amounts  under  this  head  in  Yards  and  Docks  No.  4  . . 
No.  6.  Statement  of  expenditures  under  the  head  of  contingent  during 

the  past  fiscal  year,  and  estimates  for  the  same  for  the  fiscal  year 

ending  June  30, 1868 

No.  7.  Estimates  of  appropriations  under  the  cognizance  of  the 

Bureau  of  Yards  and  Docks,  required  for  the  service  of  the  fiscal 

year  ending  June  30,  1868 

No.  8.  Abstract  of  ofiers  for  supplies  for  the  fiscal  year  ending  June 

30,1867 


Vol. 

No. 

11 

Ill 

10 

58 

11 

103 

4 

1 

4 
4 
4 

1 
1 
.1 

4 
4 

1 
1 

4 

1 

4 

1 

4 

1 

4 

1 

Page. 


94 

108 
108 
109 

111 
112 

115 

116 

118 
119 


Plate  I. 


O 

ft 

C 
E- 

W 


^1 


O 

l-H 

o 


o 


5 


39th  Conorbss,  >        HOUSE  OP  REPRESENTATIVES.        (  Ex.  Doq. 
2d  Seuion.       )  (No.  107. 


REPORT 


COMMISSIONER  OF  AGRICULTURE 


THE   YE^R   1866. 


WASHINGTON: 

OOVERHMENT    PRINTING    OFFICE. 
1867. 


CONTENTS. 


Report  of  the  Commissioner  of  Agriculture,  Hon.  Isaac  Newton 5 

Report  .of  the  Superintendent  of  the  Experimental  Garden,  William  Saunders 17 

Report  of  the  Entomologist,  Townend  Glover — 27 

Report  of  the  Chemist,  Thomas  Antisell,  M.  D.. 45 

Report  of  the  Statistician,  J.  K.  Dodge - 51 

Remarks  on  pruning  and  training  the  grape-vine,  with  quotations  and  illustrations 

from  various  authors,  hj  William  Saunders..... 97 

Grape-growing  at  the  west,  hjR.  O.  Thompson 115 

Wine-making  and  vine  culture  in  the  middle  States,  bj  William  C.  Lodge 118 

Botany  and  agriculture  of  the  Bockj  Mountain  basins,  by  B.  O.  Thompson 125 

Popular  varieties  of  hardy  fruit,  by  F.  B.  Elliott 131 

Fruit  regions  of  the  northern  United  States  and  their  local  climates,  by  James  S.  Lip- 

pincott 137 

Cotton  culture  in  1866,  by  N.  B.  Cloud,  M.  D 190 

Cotton-planting,  by  Joseph  B.  Lyman ^ 193 

Aids  to  caitle-feeding,  byL.  S.  Abbott 211 

Indian  com  culture,  by  J.  F.  Wolfinge^ 215 

Califomia  products 224 

Improved  farm  implements,  by  S.  Edwards  Todd 225 

The  origin  of  the  domestic  turkey,  by  Spencer  F.  Baird •. 288 

The**Cream-pot"stock,  by  William  H.  Slingerland 291 

The  JaquM*' Cream-pot"  stock,  by  J.H.Dodge 292 

Improvement  of  native  cattle,  by  Lewis  F.  Allen 294 

Amarican  short-horns 320 

ThasiaJlion  ** French  Napoleon" 320 

The  horse,  from  practical  experience  in  the  army,  by  Colonel  Samuel  Bingwalt 321 

Improved  Kentucky  sheep,  by  Robert  W.  Scott 334 

The  ram  •* Golden  Fleece" 340 

Why  and  where  mutton  sheep  are  profitable,  by  J.  B.  Dodge 341 

Infantado  and  Paular  sheep 354 

Tharam  "Ontario" 355 

Training  animals  for  work,  by  W.  H.  Gardner 355 

EagiSsh  and  American  dairying,  their  points  of  di£ference  and  comparative  merits,  by 

X.  A.  Willard 358 

The  hog  and  its  products,  by  Charles  Cist 382 

Pisciculture,  with  reference  to  American  waters,  by  Theodore  Gill,  M.  D 394 

Marine  plants  and  their  uses,  with  a  brief  account  of  the  curing  of  Irish  moss,  by  G. 

Hubert  Bates *  423 

Female  life  in  the  open  air,  by  Mrs.  LaviniaK.  Davis 430 

Education  of  farmers*  daughters,  by  Miss  L.  C.  Dodge ! 441 

Cultivation  of  the  cinchona  in  the  United  States,  by  Thomas  Antisell,  M.  D 454 

Ship-timber  in  the  United  States,  by  William  W;  Bates 472 

History  of  the  agriculture  of  the  United  States,  by  Ben :  Perley  Poore 498 

High  fJBtfming,  as  illustrated  in  the  history  of  the  Netherlands,  byL.  L.  Tilden 527 

Country  roads,  by  Henry  F.  French 538 

Condition  and  resources  of  Georgia,  by  Bev.  C.  W.  Howard 567 

California,  her  agricultural  resources,  by  H.  D.  Dunn 581 

Meteorology  of  1866,  by  A.  B.  Grosh 611 


ILLUSTRATIONS. 


Ko.    1  .—Department  of  Agriculture,  Washiugton,  D.  C. 

2.— Tetofsky,  (apple.) 

3. — Mjers's  Nouparoil,  (apple.) 

4. — Grimes's  Golden  Pippin,  (apple. ) 

5. — Doyenne  d'Aleil^on,  (pear.) 

6w — ^Howell,  (pear.) 

7. — ^Dana's  Hovey,  (pear.) 

8.— Governor  Wood,  (cherry. ) 

9.— Knight's  Early  Black,  (cherry. ) 
10. — ^Downing's  Ever-bearing  Mulberry. 
11. — ^Red  Antwerp  and  Philadelphia,  (raspberries. ) 
12.— Kirtland,  (raspberry.) 
13. — ^Naomi,  (raspberry.) 
14. — Orange,  (raspberry.) 
15. — ^Doolittle  Black  Cap,  (raspberry.) 

16. — Cream-pot  cow,  owned  by  William  H.  81ingerl§nd,  Albany,  New  York. 
17. — Cream-pot  cow,  owned  by  P.  W.  Jones,  Amherst,  New  Hampshire. 
18.— Short-horn  bull. 
19. — Short-horn  cow. 
20.— Short-horn  ox. 
21. — Short-hornr  bull  Third  Duke  of  Geneva,  bred  by  James  O.  Sheldon,  Greneva,  New 

York. 
22. — Short-horn  cow  Gem  of  Oxford,  bred  by  James  O.. Sheldon,  Geneva,  New  York. 
23. — ^Norman  horso  French  Napoleon,  bred  by  William  McFarlan,  Downington,  Chester 

county,  Pennsylvania. 
24. — Improved  Kentucky  sheep,  bred  by  Robert  W.  Scott,  Frankfort,  Kentucky. 
25.— Improved  Kentucky  sheep,  bred  by  Robert  W.  Scott,  Frankfort,  Kentucky. 
26.— Cotswold  ram  Golden  Fleece,  owned  by  John  D.  Wing,  Maple  Shade,  Dutchess 

county,  New  York. 
27. — ^Infantado  ram  General  Sheridan,  bred  by  E.  W.  Rogers  &  Sons,  Whallonsburg, 

New  York. 
28. — Infantado  and  Paular  yearling  ewes,  bred  by  E.  W.  Rogers  &  Sons,  WhaUonsbarg, 

New  York. 
29. — Merino  ram  Ontario,  owned  by  Hon.  E.  B.  Pottle  and  John  Maltman,  Ontario 

county,  New  York. 
30. — Merino  ewe  Tegs,  bred  by  F.  B.  Sawyer,  Webster,  New  Iltinipshire. 
31. — Pisciculture — Hatching  boxes,  etc. 
32. — Pisciculture — Hatching  boxe«. 
33. — Pisciculture — Artificial  spawning  bed. 
34. — Pisciculture — F  ishes. 
35. — Pisciculture— Fishes. 
36. — Sugar-making  in  Louisiana  in  1751. 


REPORT 

OF  THE 

COMMISSIOIVEE  or  AGRICULTURE 


Department  of  Agriculture, 

WasJiififftofij  D.  C.J  November  20 j  1866. 

Sib  :  I  have  the  honor  to  submit,  and  take  pleasure  in  presenting,  this  my 
6ftb  annual  report  of  the  operations  of  the  department  under  my  charge,  hoping 
it  will  meet  your  approval,  and  that  of  enlightened  agriculturists  generally.  And 
though  the  past  year  has  been  one  of  great  care  and  labor,  attendant  on  the  con- 
dnued  transition  of  the  nation  from  a  state  of  war  to  one  of  peace — a  year  during 
which  immense  armies  have  been  undergoing  transformation  into  civic  and  domes- 
tic forces,  and  four  millions  of  slaves  have  assumed  their  new  and  untried  relations 
as  free  men — ^a  year,  therefore,  involving  disturbances  inseparable  from  all  such 
great  changes— yet,  thanks  to  the  Divine  overruling  wisdom  and  goodness,  and  the 
judicious  administration  of  those  in  charge  of  these  changes,  fewer  difficulties  and 
l^B  extensive  evils  have  been  experienced  than  would  have  occurred  in  any  other 
nation  or  under  any  other  form  of  government.  Our  people,  self-educated  and 
self-governed,  and  accustomed  to  exercise  their  intelligence  and  freedom  under 
written  forms  of  law,  have  proved  themselves  capable  not  only  of  enduring  the 
severest  trials  of  a  gigantic  civil  wax,  but  also  of  passing  peacefully  and  quietly 
through  the  most  demoralizing  changes  which  a  transition  from  such  a  war  to  a 
state  of  peace  could  precipitate  upon  us.  Some  of  these  changes  have  been  more 
wonderful  than  the  suppression  of  the  rebellion  itself.  But  the  changes  which  I 
fer\  untly  believe  are  yet  to  follow  will  probably  be  more  wonderful,  though  less 
sadden  and  immediately  apparent,  and  for  more  beneficent,  because  involving  no 
d^truction  of  interests,  no  sudden  transitions,  or  sufferings,  in  classes  or  individuals. 

Already  favored  by  propitious  Providence  in  giving  us  genial  seasons,  our 
farmers  are  laying  widely  and  deeply  the  firm  foundations  of  a  new  and  increas- 
ing national  prosperity.  And  as  their  peaceful  conquests  are  extended  the  scars 
of  earth  made  by  devastating  war  will  be  effaced,  and  the  heavy  burden  of  debt 
which  it  piled  upon  the  shoulders  of  our  people  will  bo  gradually  lightened,  and 
finally  and  surely  lifted. 

The  agricultund  condition  of  the  northern  States  was  never  more  flourishing. 
High  prices,  accessible  markets,  and  crops  of  average  abundance  have  insured 
good  profits;  and,  as  a  result,  mortgages  have  been  paid,  farm  buildings  erected, 
permanent  improvements  accomplished,  farm  implements  and  machinery  obtained, 
and,  in  thousands  of  instances,  a  surplus  invested  in  government  funds. 

Now  that  a^cultural  restoration  has  conmienced  in  States  lately  in  rebellicn, 
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and  efforts  tending  to  Melioration  and  accumulation  Lave  already  begun  to  pro 
duce  their  fruits,  and  to  dispel  the  despondency  which  last  year  brood«d  ovei 
the  industry  of  that  region,  it  is  sincerely  hoped  that  improvement  and  progress 
wiU  steadily  mark  the  course  of  southern  agriculture  and  secure  a  prosperity  un- 
equalled in  the  past,  and  unsurpassed  by  that  of  any  other  States  of  the  American 
Union. 

In  the  reorganization  of  industiy  in  these  States  it  is  believed  that  the  great 
mistake  of  the  past,  the  concentration  of  labor  mainly  upon  a  single  branch  of 
a  single  grand  division  of  productive  industry,  will  be  avoided.  This  mistake 
has  cost  that  section  one-half  the  wealth  it  might  have  attained,  and  may  have 
led  to  the  sacrifice  in  war  of  a  portion  of  the  remainder.  Excessive  increase  of  a 
single  product,  tending  to  over^supply  and  reduction  of  price,  and  attended  with 
heavy  expenses  for  outward  freights,  and  the  purchase  of  all  farm  and  family 
supplies  burdened  with  cost  of  carriage  and  a  long  line  of  consuming  commissions, 
points  unerringly  the  way  to  national  i>overty  and  individual  bankruptcy.  A 
proper  equilibrium  of  the  products  of  industiy,  saving  untold  burdens  of  freight- 
age, excesi^e  profits  and  extortions  of  middle-men,  insurance,  breakage,  and 
manifold  losses,  prevents  reduction  of  prices  from  burdened  markets,  lightens 
damages  from  failures  of  single  products,  gives  employment  to  all  classes,  oondi- 
tioni^  and  capacities  of  labor,  insures  remunerating  wages  for  the  workmen, 
renders  possible  neoessary  rotations  and  the  production  ctfiam  manures,  and  in- 
creases the  wealth,  intelligence,  and  power  of  a  State.  In  political  economy  thfl 
smaller  products  of  a  diversified  industry  are  far  more  than  an  equivalent  for  a 
single  result  of  organised  labor,  however  absorbing  or  important.  The  cotton 
cropy  for  example,  of  the  empire  State  of  the  South,  in  1860,  was  701,840  balcs^ 
yielding  little  more  than  830,000,000,  while  the  butter  of  Now  York  in  1865, 
one  of  several  products  of  the  dairy,  was  estimated  at  $60,000,000 ;  and  yet  the 
census  gives  to  New  York  but  370,914  farmers  and  farm  laborers,  and  to  Georgia 
including  white  farmers  and  farm  laborers,  and  only  the  males  of  the  slaves, 
316,478  pcfTsons  engaged  in  agriculture.  Besides  the  other  dairy  products,  milk, 
cream,  and  cheese,  and  the  multitude  of  smaller  products  of  the  farm,  the  prin- 
dpal  crops  make  an  astounding  aggregate — as  in  1864,  when  the  com  crop  of 
New  York  was  estimated  at  $38,000,000,  the  wheat  at  #25,000,000,  the  oats  at 
$33,000,000,  potatoes  at  $19,000,000,  and  hay  at  $90,000,000.  Including  the 
minor  cereals,  products  of  orchards  and  gardens,  the  production  of  beef  and 
mutton  from  pasturage,  and  a  great  variety  of  miscellaneous  and  exceptional  pro- 
ducts, the  currency  value  of  the  agricultural  productions  of  this  one  State  in  that 
year  was  far  greater  than  the  money  returms  of  any  cotton  crop  ever  produced  in 
the  country,  and  the  gold  value  df  sudh  products  would  be  more  than  equivalent 
to  the  gold  value  of  half  the  cotton  crop  of  1860. 

It  is  evident  that  the  diversification  of  farm  industry,  which  secures  these  results 
in  one  location,  must  be  applied  to  reorganized  southern  agriculture,  with  modifi- 
cations such  as  climate  and  soil  may  indicate;  and  while  cotton,  as  is  hoped  and 
oelieved,  wQl  ever  be  a  prominent  crop,  and  a  sure  reliance  for  immediate  cash 
returns,  it  will  never  again  overshadow  and  dwarf  other  ixtterests  essential  to 
penmuient  saccesB  in  agriculture.    And  it  la  4^  equally  apparent  that  a  portion 
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of  the  labor  of  these  States  will  eventually  be  diverted  from  agriculture  aad 
expended  upon  other  departments  of  industry,  especially  manufactures;  and  that 
the  day  is  not  far  distant  when  a  portion  of  this  cotton  will  be  exported  from  the 
States  in  which  it  is  grown  in  the  form  of  yams  and  coarse  fabrics  of  various 
grades  and  styles.  And  such  a  day  will  bring  surer  prosperity  and  more  abund- 
ant wealth  than  ever  blessed  those  States  in  the  past 

The  necessity  of  the  introduction  of  improved  farm  implements  in  southern 
husbandry  is  imperative.  Tear  by  year,  in  western  farming,  has  the  economic 
value  of  labor-saving  appliances  been  cumulative.  The  increase  of  such  ma- 
ehinexy  since  1860,  and  the  labor  and  money  saved  by  it,  are  enormous.  That 
which  was  to  the  west  a  necessity,  from  scaxeity  of  labor  and  high  wages,  has 
become  equally  indiq)enflable  to  the  south,  from  the  same  considecatiomi.  The 
difficulty  of  keeping  down  soperabundant  gtowthu  of  grasses  and  weeds^  in  the 
early  part  of  the  season,  and  of  picking  the  cotton  in  the  later  months,  aflbrds 
oppcTtonitiefl  for  the  employment  and  invention  of  machinery  which  should  prove 
an  incalcolable  benefit  to  cotton  production. 

The  intererts  of  agriculture  in  the  southern  States,  so  ii\|uriottsly  afiected  by 
the  events  of  the  past  few  years,  demand  the  special  attention  of  this  department. 
The  deteiioratiaii  of  sugar-cane,  a  tendency  to  which  in  the  best  varieties  is 
strongly  marked,  has  progressed  rapidly  since  1860,  and  a  new  importation  of 
the  ribbon-cane  of  Java  is  a  desideratam  of  future  snooess  in  '^sugar-plimting " 
in  the  Lower  Mississippi  valley.  It  might  be  well^  also,  to  import  some  of  the 
beat  varieties  of  Egyptian  cotton,  for  experiment  in  the  Gulf  States. 

The  want  of  information,  supplied  by  the  regular  series  of  agricultural  reports 
of  thia  department,  is  sevefely  felt  in  this  section  of  the  country.  Calls  are  con- 
tinually made  for  these  documents,  which  I  am  unable  to  supply.  Anxious  in- 
qniiy  is  made  for  the  improved  processes  of  the  more  divexsLfted  interests  of 
narthem  agrieulture^  and  for  the  means  of  more  eooncmiical  production  of  the  old 
staples;  and  it  is  for  Congress  to  conader  whether  the  interests  of  the  nation  may 
not  be  subserved  by  the  republication  of  small  editions  of  these  reports,  from  ihe 
original  stereotype,  to  supply  this  manifest  want  I,  therefore,  hope  for  your 
recommendation  that  Congress  may  favorably  consider  and  generously  aid  this 
department  in  its  increasingly  arduous  labors  to  extend,  supply,  and  improve  the 
great  interests  of  agriculture,  on  which  depend  so  laigely  the  prosperity  of  the 
people  and  the  welfare  of  our  whole  countiy. 

Freq[Qent  complaints  are  made  that  the  most  valuable  seeds  and  the  annual 
reports  of  the  department  scmietimes  find  their  way  into  inappredative  and  even 
more  improper  hands,  while  hundreds  who  desire  and  would  utilize  them  are 
deprived  of  them.  This  evil  (for  any  w  aste  of  the  expense  incurred  by  the  gov- 
etmnent  in  procuring  seeds  and  preparing  documents  for  distribution,  is  truly  an 
evil)  may  be  unavoidable;  it  is  certainly  not  remediable  by  this  department; 
but  it  is  humbly  submitted  that  if  Congress  would  provide  that  a  consid^able 
poTticm  now  distributed  to  individuals  by  its  members  should  be  divided  among 
the  State,  county,  and  local  agricultural  and  horticultxual  societies,  the  evil  would 
be  greatly  lessened.  Not  only  so,  but  such  a  distribution  would  encotnage  the 
fdrmation  and  yield  material  support  to  such  associations^  mining  them  the  agents 
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of  govemmont  in  dispensing  such  favors,  and  rendoring  it  the  interest  of  farmers 
to  connect  themselves  as  active  members  wnth  sach  organizations. 

This  department  has  steadily  endeavored  to  secure  a  judicious  and  most  useful 
distribution.  It  has  supplied,  so  far  as  it  could;  all  those,  and  those  only,  sup- 
posed to  bo  really  desirous  of  cultivating  the  seed  and  reading  the  documents, 
and  then  dispensing  to  others  the  benefit  gained  thereby.  It  requires  that  per- 
sons applying  for  them  shall  do  so  in  person  or  by  letter.  It  sends  none  to 
private  individuals  for  distribution.  It  is  restrained  by  want  of  means  from 
supplying  liberal  quantities  even  to  agricultural  societies.  It  has  been  my  con- 
stant desire  to  make  the  county  societies  the  centres  with  which  smaller  local 
associations  should  co-operate;  and  the  State  societies  the  great  centres  of  com- 
munication and  diffusion  for  the  county  associations ;  and  this  department  the 
national  head,  to  which  all  the  State  societies  should  communicate  whatever  they 
deem  valuable  and  interesting,  and  from  which  might  be  most  effectually  dis- 
tributed these  favors  of  the  government.  Thus  far  but  little  success  has  attended 
my  efforts  in  this  direction,  principally  because  of  the  want  of  a  thorough  inter- 
organization  of  these  various  societies  themselves;  many  of  the  State  and  county 
societies  being  fluctuating  in  their  operationfi,  and  not  a  few  having  only  a 
precarious  existence.  My  exertions  will,  I  trust,  prove  more  effectual  now  that 
peace  and  returning  harmony  and  prosperity  invite  the  farmers  to  renew  their 
social  and  co-operative  efforts  to  improve  their  favorite  pursuit. 

The  suggestion  in  my  last  annual  report,  of  the  pressing  necessity  of  stringent 
l^slation  prohibiting  the  importation  of  cattle  and  hides,  was  promptly  acted  on 
by  Congress,  and  the  country  has  enjoyed  entire  immunity  from  a  scourge  which 
has  destroyed,  in  the  past,  many  millions  of  European  cattle,  and  which  has 
swept  away  between  two  and  three  hundred  thousand  British  cattle  in  a  few 
months  of  the  years  1865  and  1866.  It  is  to  be  regretted  that  there  is  no  general 
provision  for  immediate  measures  of  repression,  with  which  alone  the  dreaded 
cattle  plague  has  been  promptly  extirpated  in  other  countries,  to  meet  the  case  of 
its  possible  invasion  and  rapid  spread.  The  six  months'  delay  of  the  British 
government,  in  1865,  costing  many  millions  of  dollars,  and  the  instant  action  of 
France,  in  two  separate  cases  of  invasion,  stamping  out  the  disease  with  trifling 
loss,  are  important  lessons  for  our  guidance. 

The  distribution  of  seeds  has  been  larger  than  that  of  last  year,  amounting  to 
992,062  packages,  an  increase  of  222,831  packages.  The  number  delivered  to 
members  of  Congress  was  407,793  packages,  an  excess  of  172,848  over  their 
supply  of  last  year;  and  162,664  packages  were  sent  to  agricultural  and  horti- 
Gultuval  societies,  and  421,605  to  regular  and  occasional  correspondents,  and  in 
answer  to  personal  application. 

The  propagating  garden  is  now  in  successful  operation.  The  distributions 
embraced  34,000  plants  during  the  year.  These  consisted  principally  of  the 
small  iruits,  such  as  strawberries,  grapes,  currants,  raspberries,  &c. 

The  area  of  this  garden  is  too  Ihnited  to  be  available  for  any  other  fruits  than 
those  above  uientioned;  but  all  new  varieties  of  sach  are  early  procured,  the 
process  of  testing  their  respective  merits  zealously  pursued,  and  the  results  dis- 
seminAted  for  general  benefit. 
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A  new  feature  lias  of  late  been  introdnced  that  promises  to  be  of  mucli  value, 
viz :  that  of  furnishing  examples  of  culture  and  arrangetuent,  such  as  the  ''  orchard 
house/'  the  "tropical  fruit  house,"  "specimens  of  hedging,"  "arrangement  of 
plants,"  and  objects  of  similar  import.  It  is  proposed  still  farther  to  extend  this 
by  introducing  the  "orangery/*  a  collection  embracing  plants  used  in  m<9flicine; 
also  those  whose  products  are  employed  in  the  manufacture  of  fabrics.  These 
would  form  a  museum  of  growing  plants,  and  also  provide  a  nucleus  for  a  botan- 
ical collection,  which  will  undoubtedly,  sooner  or  later,  be  considered  as  an  in- 
dispensable auxiliary  to  this  department. 

Considerable  attention  is  still  being  given  to  the  native  grape,  both  with  refer 
ence  to  its  use  as  a  table  fruit  and  for  wine-making  purposes.  Nearly  one  hun- 
dred varieties  hadve  already  borne  fruit  and  been  reported  upon,  many  useless 
sorts  discarded,  and  the  most  valuable  more  prominently  brought  into  notice. 

In  distributing  the  products  of  this  garden  my  aim  has  been  to  disseminate 
varieties  through  those  localities  and  climates  most  suited  to  their  growth. 

Observations  taken  during  the  period  of  testing  are  of  great  assistance  in  de- 
termining such  habits  and  peculiarities  as  are  known  to  be  requisite  for  certain 
climates,  thus  enabling  me  at  once  to  distribute  with  most  encouraging  hopes  of 


The  operations  and  experiments  of  the  experimental  £arm,  though  initiatory, 
and  necessarily  incomplete,  have  been  interesting  and  suggestive.  They  abund- 
antly warrant  the  most  careful  future  management  of  the  depai-tmcnt,  and  the 
most  ample  facilities  which  the  judicious  and  fostering  care  of  the  government 
may  provide.  By  such  means  alone  can  the  requirements  of  the  law  relative  to 
testing  seeds  of  foreign  growth,  prior  to  distribution  through  the  country,  be 
properly  met. 

Of  fifty-five  varieties  of  winter  wheat  grown,  there  were  six  worthy  of  partic- 
ular r&nark.  The  Premium  White  Mediterranean,  sown  October  9,  was  harvested 
June  29,  and  produced  forty-eight  bushels  per  acre.  The  Relcl  Bearded  Med- 
itemmean  yielded  nearly  at  the  same  rate.  Both  proved  of  fine  quality,  and  are 
recommended  for  general  cultivation.  The  Tappahannock  and  Russian  "  ScheffeF 
wheats  succeeded  admirably.  Experiments  will  bo  continued  during  the  present 
year  upon  the  same  varieties.  Nine  kinds  from  Glasgow  and  eight  from  the 
Boyal  Agricultural  Exhibition  at  Vienna  have  been  sown  the  present  autumn. 
With  the  latter  came  one  hundred  varieties  of  seeds  of  cereals  and  vegetables, 
firom  the  same  exhibition,  which  will  also  bo  tested. 

Sixty-seven  varieties  of  spring  wheat  were  sown,  of  which  forty-six  did  well. 
The  best  success  was  attained  by  the  Oregon ;  Red  Bearded,  or  April,  from  Great 
Britain,  (sown  March  23,  and  harvested  July  7})  Amautka  Hardy  Spring, 
(sown  March  24,  and  harvested  July  7  j)  and  several  varieties  from  Germany. 
The  Red  Chili  and  Black  Sea  are  worthy  of  special  commendation. 

Of  the  sixteen  kinds  of  rye  cultivated,  Probstier  and  the  Timia  (from  Saxony) 
are  considered  the  best. 

Seventeen  varieties  of  oats  were  sown.  The  White  Swedish,  Yellow  Lithua- 
nian, Black  Tartarian,  Black  Prussian,  and  Nun's  succeeded  best. 

The  Odecbruch  barley,  from  the  low  but  drained  lands  in  the  valley  of  the 
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Oder,  celebrated  among  the  porter  brewers  of  the  continent  of  Europe,  was  cul- 
tivated under  unfavorable  circumstances,  being  received  too  late  for  a  propei 
test.     Otber  kinds  were  tried,  with  fair  results. 

Four  varieties  of  sorghum  were  cultivated  successfully,  one  of  which,  from 
China,  analyzed  by  the  chemist,  yielded  seventeen  ounces  of  clear  juice  from 
three  pounds  of  stalks. 

From  seventy  varieties  of  peas,  all  did  well  except  a  few  from  Qermany.  The 
earliest  were  Dixon's  First  and  Best,  Wheeler's  First  Early,  Sangstcr's  No.  1, 
and  McLean- 8  Little  Gem,  the  latter  a  prolific,  green,  wrinkled,  marrow  pea, 
growing  about  fourteen  inches  high.  McLean's  Epicurean,  McLean's  Princess 
of  Wales,  and  McLean's  Premier,  proved  to  be  fine  flavored  and  prolific,  while 
Saxton's  Prolific  Yorkshire  Hero,  and  Magdeburg  (Jold,  gained  an  enviable 
reputation  as  second-crop  peas,  coming  in  soon  after  the  earliest  varieties.  These 
early  and  second-early  peas  are  preserved  for  distribution.  . 

In  experiments  with  the  clovers,  the  Alsike  proved  very  satisfactory,  growing 
with  rank  luxuriance  in  this  climate,  and  remaming  green  and  succulent  to  a 
late  period  in  the  season.  It  has  been  cut  throe  times,  and  at  the  present  writing 
(November  15)  presents  a  fine  appearance.  The  Lucerne  was  also  grown  with 
good  success.  The  Esparset  proved  its  remarkable  adaptedness  to  the  lighter 
soils.  Experiments  are  in  progress  with  a  great  variety  of  grasses,  the  results 
of  which  will  be  given  hereafter. 

Of  potatoes,  from  Great  Britain  and  the  continent  of  Europe,  as  well  as  the 
best  new  varieties  of  this  country,  the  Orono,  Samaritan,  and  Early  Ooodrioh, 
all  of  them  native  seedlings,  proved  worthy  of  standing  first  on  the  list 

A  great  number  of  melons,  squashes,  onions,  and  other  vegetables  were  tested, 
with  interesting  and  profitable  results.  A  watermelon  from  China  is  worthy  of 
especial  mention,  together  with  a  great  variety  of  other  Chinese  vegetables.  The 
Silver  Skin  Buckwheat,  firom  Qermany,  is  deemed  to  be  of  especial  promfte,  and 
has  improved  iii  a  second  sowing. 

*A  considerable  amount  of  seed  of  approved  varieties  has  been  saved,  and  will 
enter  into  the  general  distribution,  saving  an  expenditure  of  no  small  magnitude. 

During  the  year  past  the  interest  in  the  subject  o(  entomology,  as  connected 
with  agriculture,  has  very  much  increased  throughout  the  country,  as  bos  been 
evident  from  the  numerous  letters  and  insect  specimens  received.  These  letters 
have  all  been  promptly  answered,  and  the  insects  carefully  preserved,  together 
with  the  substances  on  whidi  they  feed.  If  proper  cases  could  be  provided  in 
which  to  arrange  and  exhibit  these  specimens  to  advantage  we  should  soon  have 
a  most  interesting  and  instructive  collection,  and  one  which  would  be  of  great 
value  to  naturalists  as  well  as  to  agriculturists. 

The  museum  of  the  department,  which  is  also  under  the  charge  of  the  entomol- 
ogist, is,  as  it  was  last  year,  v^  much  cramped  for  want  of  room,  and  no  funds 
having  been  appropriated  to  carry  it  on,  very  few  specim^s  of  natural  history 
have  been  added  to  it  since  the  last  report.  The  skins  of  birds  and  animals, 
which  have  been  kindly  donated,  have  not  been  mounted  for  want  of  means  to 
have  them  done  properly,  but  are  carefully  kept  until  the  department  may  be 
able  to  have  thmn  put  up. 
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Some  valuable  Bpeoimens  of  fibres  have  been  received,  the  most  important  ot 
which  is  the  China  Grase,  or  Boehmeria  nivea,  a  complete  series  of  which,  from 
the  raw  mataial  to  the  manufactured  fabrics,  has  been  contributed  by  manufac- 
torers  in  England.  It  is  a  fibre  of  great  beauty  and  strength,  and  the  plant,  it 
is  believed,  being  native  of  a  warm  climate,  might  be  introduced  with  advantage 
into  the  southern  States.  It  has  succeeded  well  in  the  garden  of  the  department, 
bj  taking  up  the  tubers  in  the  autumn,  and  might  be  grown  to  advantage  ir> 
higher  latitudes  by  a  similar  mode  of  treatment. 

Two  mounted  specimens  of  the  Angora  goat  have  been  added  to  the  muooum. 
together  with  samples  of  the  wool  and  various  fabrics  made  of  the  same.  The 
importation  and  breeding  of  these  animals  have  attracted  much  attention  in  certain 
sections  of  the  country ;  their  fleeces  command  a  high  price,  and  the  value  of 
their  manufactures  would  seem  to  warrant  the  encouraging  attei^tion  of  the 
department 
f  Type  q>edmcns  of  the  different  sorgo  and  imphoe  seeds,  classified  and  ananged 
according  to  a  diagram  prepared  by  the  botanist,  are  kept  in  the  museum  for  the 
purpose  of  reference  and  comparison.  Some  very  fine  samples  of  sorghum  sugai 
have  been  received  irom  the  western  States,  where  the  cultivation  of  the  plant 
and  manufacture  of  its  products  seem  greatly  on  the  increase. 

California  has  contributed  some  thirty  bottles  of  native  wines,  with  sampler 
of  the  soil  on  which  the  vintage  is  grown,  and  over  one  hundred  varieties  of 
California  v^etable  seeds  and  other  interesting  products. 

The  necessity  of  nrging  Congress  to  make  an  appropriation  for  ^  the  purchase 
of  the  entomologist's  collection  is  again  pressed  upon  your  attention,  as  it  is  of 
tiie  greatest  importance  to  continue  the  work  by  adding  to  the  models  of  £ruits 
already  made  those  of  new  and  important  varieties,  in  order  that  the  many  calls 
for  lists  adapted  to  different  States  may  be  promptly  met.  The  present  inability 
to  supply  these  demands  is  a  oause  of  much  embarrassment. 

In  the  laboratory  a  large  number  of  analyses  have  been  made,  and  numerous 
assays  of  iron,  copper,  and  silver  ores^  examinations  of  ochres,  quartz,  and  met- 
amorphic  rocks  for  industrial  purposes ;  determination  of  the  amount  of  oil  in 
petroleum,  shale,  and  crude  components  of  distillation. 

Some  examinations  of  grapes  and  domesiic  wines,  and  of  plants  susceptible 
of  forming  the  basis  of  a  wine  manufacture,  have  been  made. 

The  examination  of  maple  sap  and  the  expressed  juice  of  sorghum  has  occupied 
mneh  time.  The  varieties  of  sorghum  used  were  those  grown  in  the  experimental 
him  of  this  department,  from  seed  of  recent  importation  from  China. 

These  new  varieties,  four  in  number,  were  subnutted  to  a  series  of  experiments, 
with  a  view  to  determine  the  valao  of  each  variety  so  far  as  regards  the  capak»l- 
ity  of  producing  sugar  in  the  crystallizable  form  and  their  consequent  application 
b  the  manufacture  of  that  article.  The  particulars  are  not  necessary  to  give  in 
detail  here ;  it  may  be  stated,  however,  that  the  result  showed  that  these  varie- 
ties yielded  small  amounts  of  crystallizable  sugar,  but  the  quantity  of  sirup  yielded 
was  la^e  and  of  excellent  quality,  and  these  varieties  rank,  tiieref  ore,  very  high,  and 
are  uaefol  additions  to  the  numerous  varieties  of  sorghum  at  present  in  use.  One 
variety,  eepedally,  of  these  four,  is  deserving  of  particular  attention  on  this  aocoant 
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It  is  very  desirable  that  this  laboratory  should  be  devoted  to  the  prosecution 
of  an  extensive  series  of  analyses  upon  growing  crops  useful  for  food  or  manufac- 
ture, and  steps  have  been  taken  to  connect  it  more  closely  with  the  experimental 
farm  and  garden,  by  the  examination  of  certain  crops  at  every  successive  stage 
of  their  growth,  to  determine  their  exact  chemical  composition  from  week  to  week 
until  fully  ripe,  carefully  noting  the  character  of  the  soil,  manures,  and  variations 
of  heat  and  moisture,  climate  and  winds — conditions  which  are  continually  alter- 
ing the  constitution  of  the  plant.  An  amount  of  information  capable  of  aiding 
in  the  culture  of  the  plant  will  thus  be  obtained  with  more  accuracy  than  when 
performed  by  agriculturists  on  their  owh  lands. 

To  carry  out  these  experiments  on  a  scale  commensurate  with  the  importance 
of  such  labor  and  the  great  extent  of  country  interested  in  such  results,  more 
room  is  needed  for  the  laboratory ;  two  rooms,  each  of  larger  size  than  the  one  at 
present  occupied  are  required.  It  is  injurious  to  fine  chemicals  and  instruments 
of  precision  to  be  subjected  to  the  corrosive  vapors  and  varying  temperature  oM 
a  laboratory  of  one  room.  It  is  desirable  that  more  ample  and  suitable  accommo- 
dations should  be  enjoyed  at  the  earliest  possible  day. 

A  reference  to  the  condition  of  the  crops  of  1866  may  properly  be  made  at 
this  time,  though  it  is  too  early  to  obtain  complete  returns  of  com  and  cotton  and 
a  few  other  products. 

The  regular  monthly  crop  returns  of  the  statistical  division  of  this  department 
have  hitherto  included  only  the  States  east  of  the  Eocky  mountains  and  north 
of  Virginia,  [jTennessee,  and  Arkansas.  Hereafter  all  will  be  included,  except 
the  Pacific  States,  from  which  returns  cannot  be  received  in  season  to  go  into 
current  monthly  exhibits  with  the  other  States.  Due  attention  will  be  given, 
however,  to  the  collection  of  agricultural  statistics  of  these  new,  productive,  and 
progressive  States,  with  their  peculiar  and  exceptional  industries,  from  which  so 
much  is  expected  in  the  future  development  of  the  country's  resources. 

The  wheat  crop  of  1863,  in  the  twenty-two  States  reported,  was  very  largo; 
in  1864  the  estimate  was,  in  round  nnmbers,  13,000,000  bushels  less,  or 
160,000,000;  in  1865,  148,000,000;  and  the  present  estimate  is  still  further  re- 
duced to  143,000,000.  Returns  from  the  eleven  southern  States,  so  far  as  re- 
ceived, wairant  Im  estimate  of  17,o6o,000  for  that  section.  Texas  has  produced 
a  large  crop ;  the  other  southern  States  less  than  half  the  average  product.  The 
crop  of  the  Pacific  States  is  very  heavy,  leaving  a  far  greater  surplus  for  export 
than  the  entire  amount  of  the  crop  of  1860.  From  all  the  data  received  in  the 
department,  the  total  axnount  of  wheat  produced  in  1866  may  be  estimated  at 
180,000,000  bushels.  The  crop  of  1859  was  173,000,000,  and  that  of  the  present 
year,  at  the  ratio  of  increase  from  1 850  to  1860,  should  have  reached  242,000,000. 
The  supply  is  about  five  bushels  to  each  inhabitant,  or  half  a  bushel  less  than  in 
1859. 

The  com  crop  is  moderately  large  in  quantity,  but  deficient  in  quality,  and 
may  be  estimated  at  880,000,000  bushels — about  40,000,000  more  than  that  of 
1859.  It  would  have  been  an  excessive  product  but  for  the  retarding  influence 
of  cool  and  rainy  weather,  and  the  consequent  damage  by  £rost8.  In  some  southern 
States  a  very  small  3deld  is  reported,  while  in  Texas  the  quantity  is  more  than 
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an  average.  In  tlid  northwestern  States  the  injury  from  early  frosts  was  severe. 
While  there  will  bo  a  suffidency  of  food  for  man,  the  supplies  for  the  domestic 
animals  will  bo  unusually  abundant.  The  hay  crop,  slightly  deficient  in  some 
sections,  is  large  in  others,  and  of  more  than  average  quality;  and  the  estimated 
total  product  of  oats  is  sixty  per  cent,  greater  than  in  1859.  The  products  of 
gardens  and  the  yield  of  potatoes*  and  other  reots  are  also  in  excess  of  former 
years. 

The  cotton  crop  has  suffered  from  labor  derangements,  alternate  rains  and 
droughts,  insects,  and  the  previous  neglected  condition  of  the  lands.  Before  the 
picking  commenced,  the  indications,  fi-om  official  data,  pointed  to  somewhat  more 
than  one-third  of  the  crop  of  1859.  Bavages  of  insects  and  other  causes  have 
since  rendered  probable  a  reduction  to  1,750,000  bales  of  400  pounds  each. 

A  special  effort  has  been  made  to  secure  an  estimate,  of  the  farm  stock  of  the 
south  for  1866.  Returns  have  been  sufficiently  full  to  warrant  a  preliminary 
estimate  with  some  degree  of  confidence,  which  would  give  a  result  in  comparison 
with  the  census  of  1860,  as  follows:  Horses,  68  per  cent.;  mules,  70  per  centj 
cattle,  65  per  cent. ;  sheep,  80  per  cent. ;  hogs,  56  per  cent.  These  estimates 
for  States  are  as  follows : 


States. 


Alabama 

Arkansas 

Florida 

Georpa 

Louisiana 

Mississippi 

Nonh  Carol  iua 
South  Carolina 

Tennessee 

Texas 

Virginia 

Total 


Horses. 


82,591 

79.913 

7,530 

71,924 

33,842 

67,015 

99,436 

48.675 

226,887 

293, 128 

172,547 


1,183,488 


Males. 


67,012 
38,450 
6,873 
60,641 
54,i:J9 
63,112 
33,916 
35,567 
69,489 
60,167 
28,710 


518,076 


Cattle. 


409,934 
.  232,797 
256,119 
583,411 
227.059 
401,449 
496,476 
315,201 
382,365 
3,111,475 
543, 122 


6,959,408 


Sheep. 


Hogs. 


307,229 

93,206 

6,031 

384,463 

90,620 

282, 105 

:J99, 120 

270,880 

510, 3«9 

904,035 

761,586 


4,009,736 


909,127 
316,340 
108,696 

1,425,281 
272,845 
812,367 

1,261,753 
482,889 

1,079,767 

1,193,233 
959,951 


8,822,249 


The  following  is  a  summary  of  department  estimates  of  farm  stock,  in  Janu* 
ary  of  each  year  for  two  years  past,  for  the  northern  States  east  of  the  Itocky 
mountains:  . 


Stock. 


Horses . . . 
Mules.... 

Cattle 

8heep 

Hogs 

Total 


Number. 


1865. 


3,740,933 

247,553 

12,840,721 

28,647,269 

13,070,887 


58,547,363 


1860. 


3,89:»,019 

250,151 

12,074,988 

32,695,797 

13,610,876 


Value. 


1865. 


$302,425,499 

25,041,488 

396, 808, 357 

154,807,466 

111,796,318 


63,136,811  !  900,879,128 


1866. 


$326,885,813 

25,039,839 

483,859,837 

140,425,697 

120,673,156 


1,102,881,344 
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Tho  following  is  the  depai-tment  estimate  of  the  amount  of  the  following  prin 
cipal  crops,  their  average  and  total  value  in  the  northern  States,  embraced  in 
cnrrent  crop  estimates  of  the  past  three  years: 

Estimated  amount  of  crojys. 

-J '- 


Cereals,  &c. 


Indian  com,  bush 

Wheat do. 

Rye do 

Oats do. 

Barley do. 

Buckwheat  ..do. 
Potatoes do. 

Total 

Tobacco.,  pounds 
Hay tons 


1863. 


397,839,212 
173,677,928 
19,969,335 
170,129,864 
12,158,195 
15,786,122 
98, 965^198 


888,546,554 

163,353,082 
18,346,730 


18G4. 


1865. 


530,451,403 
160,695,823 
19,872,975 
175,990,1941 
10,710,3281 
18,700,540' 
96,532,0291 


704,427,853 

148,522,e27 
19,54.S,90r. 

225,252,29:3 
11,391,286 
18,331,019 

101,032,095 


1,012,959,292 

197,460,229 
18,116,691 


1,228,501,280 

185,316,953 

23,538,740 


Increase  in 
1865. 


173,976,450 


49,262,101 
674,956 


4,500,066 


228,413,575 


5,422,049 


Decrease  in 
1865. 


12,172,996 

329,070 


369,521 


12,871,587 
12, 143,1^76 


Estimated  acreage  of  crops. 


Indian  com.  acres . . 

15.312,441         17.43^^.7.52 

ifl  Ojio  ifin 

1,551,428 

Wheat do... 

13.09^,936         13.158.089-      ^  12  :«j4  Hf>4 

853,195 
14»860 

Rye do... 

Oats do... 

1,439.607  1,410,983 
6,686,174     •      6,961,750 

557,299  540,317 
1,054,060.  1,051,700 
1,129,804              902,295 

216,423              239,821) 

1.396,123 

6,894,091 
542,  175 

1,057,084 
964,614 
2:i6.  r^n.*? 

432,341 

1,858 

5,384 

62,319 

Barley do... 

Buckwheat. . .  do 

Potatoes do... 

Tobacco do 

3,463 

Hay 4o... 

15, 64 1 ,  504         1 5, 034, 5C4         16, 323, 852 

1,269,288 



Total 

55. 136. 248        56  238. 27(i         5ft  709  .176 

3,342,618 

871,618 

'      ' 

Estimated  value  of  a'ops. 


IndiAu  com.... 

Wheat 

Rye 

OaU 

Barley 

Buckwheat 

Potatoes 

Tobacco  

Hay 

Total  value.. 


'^278, 089, 

197,992, 

20,589, 

105,990, 

13,496, 

12,660, 

25,024, 

24,2:i9, 

247,080, 


009 
837 
015 

^l 

469 
650 
609 

855 


I 


955,764,322 


$527,718,183 

294,315,119 

31,975,013 

139,381,247 

16,941,023 

21,986,763 

77,184,043 

29,335,225 

365,707,074 


1,504,543,690 


$324,166,698 
217,330,195 
2I,343,2H3 
93,745,314 
10,330,294 
18,063,325 
65,218,428 
23,348,013 
273,812,617 


1,047,360,167 


^3,549.485 

76  984.924 

lO;  631,730 

45,635,933 

6,610,729 

3,923,438 

11,965,615 

5,987,212 

91,894,457 


457,183,523 


The  meteorological  poi-tious  of  the  reports  of  this  department,  at  first  objected 

to  by  many,  are  beginning  to  bo  widely  appi'eciated.     The  connection  of  that 

science  with  agriculture  is  clearly  perceived  by  intelligent  farmers ;  and  the  fre- 

gnent  references  to  and  use  of  meteorological  phenomena  by  the  best  agricultural 

wTitera  is  drawing  attention  to  and  increaang  general \nleiie^\.m\\ift  dft\aiia  t.\vft8ft 
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obaervotaoos  reveaL  A  furtlier  ooqiudntaiice  with  tho  already  known  laws  of 
the  science  will  enable  us  to  remedy  many  evils  which  depend  on  atmo£({)herio 
causes.  Bat  more  particularly  will  information  on  meteorological  changes^ 
gathered  £rom  many  points  and  for  a  number  of  years,  prove  highly  important 
and  beneficial  when  extended  and  national  efforts  are  made,  as  I  trust  they  soon 
will  be,  to  plant  largo  belts  and  forests  of  timber,  and  extensive  shelters  of  forest 
trees  on  the  prairies  and  deserts  of  our  public  lands.  Not  only  agricultural  pro- 
ductions, but  the  comforts  and  appliances  of  civilization  and  even  population 
itself,  over  a  great  Ictogth  and  breadth  of  the  national  domain  in  the  west,  vdU 
be  found  to  be  dependent  on  such  belts  and  shelters,  as  the  shelters  themselves 
wDl  be  dependent  for  eflGlciency  on  the  proper  application  of  meteorological  prin- 
ciples in  their  location  and  propagation. 

It  is,  therefore,  deemed  important  that  this  department  should  continue  to 
publish,  monthly  and  annually,  the  most  immediately  valuable  and  interesting 
portions  of  the  observations  furnished  to  the  Smithsonian  Institution  for  the  use 
of  the  farming  interest.  I  have,  therefore,  continued  the  arrangement  made  with 
that  institution,  by  which  the  first  use  of  the  monthly  reports  made  by  its  nu- 
merous observers  is  obtained  by  the  department.  This  arrangement  saves  the 
expense  of  a  double  set  of  observers,  and  is  a  mutual  advantage.  The  observers, 
like  the  regular  monthly  correspondents  of  the  department,  serve  without  pay, 
from  interest  in  the  labor  and  a  generous  public  spirit;  and  the  department, 
therefore,  includes  them  among  those  to  whom  it  regijlarly  distributes  its  docu- 
ments and  seeds  of  most  valuable  vegetables,  flowers,  and  cereals.  As  the  most 
of  these  observers  are  personally  engaged,  more  or  less,  in  raising  fruits  and  vege- 
tables, they  are  among  the  best  persons  to  whom  such  a  distribution  could  be 
made. 

Since  making  my  last  report,  I  have  retmned  to  Congress  the  trust  confided 
to  my  care  relative  to  improvements  in  processes  for  preparing  flax  fibres  for 
manufacture,  and  to  the  treasury  of  the  United  States  the  sum  of  $10,500,  the 
unexpended  balxmce  of  the  appropriation  for  that  purpose.  While  complete  suc- 
cess in  cottonizing  flax  was  not  attained,  practical  results  of  great  economic  value 
have  been  accomplished,  and  improved  fabrics  have  been  placed  in  the  market 
by  manufacturers  who  have  been  most  successful  in  their  experiments,  and  who 
are  still  continuing  their  efforts  in  that  direction.  • 

Tho  balance  of  the  appropriation  for  the  service  of  the  fiscal  year  ending 
June  30,  1866,  remaining  unexpended  on  the  1st  of  December,  1865,  was 
$98,584  81.  There  was  appropriated  for  tho  fiscal  year  ending  June  30,  1867, 
$149,100. 

The  expenditures  from  December  1,  1865,  to  November,  1866,  amount  to 
$162,600  43,  leaving  an  unexpended  balance  of  $85,084  38. 

I  desire  to  renew  my  acknowledgments  to  United  States  consuls  in  foreign 
countries  for  continued  favors  of  great  value  to  this  department,  and  to  express 
my  appreciation  of  the  courtesy  of  the  Secretary  of  State  in  fonvarding  promptly 
the  correspondence,  oflficial  documents,  and  statistical  data  received  from  foreign 
sources.     Similar  acknowledgments  are  due  to  intelligent  and  public-spirited 
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gentlemen  of  all  portions  of  the  country  for  their  enlightened  co-operation  and 
disinterested  services. 

In  closing,  I  cannot  repress  the  conviction  that  a  new  era  is  dawning  upon  the 
agriculture  of  our  country,  in  which  intelligence  and  progress  will  cheapen  pro- 
duction and  enhance  the  wealth  and  increase  the  happiness  of  the  people. 

ISAAC  NEWTON, 
Cotnmissioner  qf  Agriculture. 
His  Ezoellency  Aijidbsw  J9EKSOK,  President 
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REPORT  OF  THE  SUPERINTENDENT  OF  THE 
EXPERIMENTAL  GARDEN. 


Snt :  I  have  the  honor  to  sabmit  the  following  notes  and  observations  on 
various  subjects  connected  with  the  garden  : 

STKAWBEEKIES. 

The  best  soil  for  strawberries  is  a  clayey  loam.  As  a  rule  the  foreimi  varie- 
ties are  not  profitable  on  light  sandy  soils,  unless  they  are  well  enriwied  and 
heavily  mulched  during  summer. 

Previous  to  planting,  the  ground  should  be  prepared  by  deep  working  and 
heavy  manuring ;  if  immediately  preceded  by  a  potato  crop,  the  soil  will  be  left 
clean,  and  it  has  been  proved  the  best  rotation. 

To  produce  best  crops  plant  singly,  not  closer  than  eighteen  inches  in  garden 
culture ;  in  field  culture  rows  may  be  three  feet  apart,  and  plants  from  fourteen 
to  sixteen  inches  in  the  rows. 

Keep  all  runners  down,  as  well  as  weeds,  during  growth.  Stir  the  ground 
when  necessary  after  the  crop  is  removed.  If  possible  do  not  allow  any  surface 
stimng  firom  the  beginning  of  September  until  after  the  crop  is  gathered,  so  as 
not  to  disturb  the  roots  formed  during  that  period,  as  they  are  essential  to  the 
plants  while  fruiting. 

Protect  the  plants  in  winter  by  slightly  covering  with  straw  or  long  manure. 
Even  the  hardiest  and  most  robust  varieties  will  show  an  extra  produce  when 
thus  sheltered  from  the  drying  action  of  frosty  winds. 

There  is  no  danger  in  having  the  soil  too  rich  when  the  runners  are  constantly 
removed  and  the  plants  kept  distinct. 

A  plantation  set  with  good  runners  in  September  will  give  a  fEiir  crop  the  fol- 
lowing summer. 

The  Jucunda  and  Triomphe  de  Gand  are  not  yet  excelled  on  soils  suited  to 
their  kinds. 

The  Agriculturist  proves  to  be  a  fruit  of  much  value,  large  berry,  and  flavor 
very  good.     The  plant  is  also  quite  productive. 

Russell's  Prolific  is  a  very  fine  navoied  berry,  of  good  size.  Plants  only 
moderately  productive. 

New  Jersey  Scarlet  is  very  productive  ;  fruit  soft  and  deficient  in  flavor. 

French's  Strawberry  proves  unworthy  of  further  attention  here. 

Golden  Queen,  as  received,  seems  identical  with  Trollope's  Victoria. 

Lady's  Finger  is  a  profitable  variety ;  fruit  firm ;  flavor  medium ;  best  in  a 
rather  wet  season. 

Baising  from  seed. — ^Few  fruit-bearing  plants  can  be  so  early  tested  as  the 
strawberry.     The  mode  adopted  here,  in  producing  from  seed,  is  as  follows : 

When  the  finit  is  thoroughly  ripened  the  berries  are  bruised  and  the  seeds 
washed  out,  as  far  as  practicable,  from  the  pulp.  This  operation  is  facilitated 
by  paring  thinly  the  outer  surface  of  the  berry,  which,  of  course,  includes  the 
seeds.  By  this  means  much  of  the  pulp  is  rejected.  When  washed  and  sepa- 
rated they  are  laid  on  paper  and  dried.  Well-drained,  shallow  boxes  are  tilled 
with  light  sandy  soil,  firmly  pressed  to  a  level,  smooth  surface.  The  seeds  are 
rubl>ed  between  the  finger  and  thumb  to  separate  them  from  the  adhering  pulp, 
and  sown  thinly.  A  shght  sprinkling  of  sand  is  sown  over  them,  and  the  whole 
2 


18  AGEICULTUBAL  BBPOET. 

eurface  pressed  carefully.  Deep  covering  is  to  be  avoided.  The  boxes  are  now 
placed  in  a  shady  position,  such  as  the  north  side  of  a  wall  or  hedge,  and  covered 
with  boards  during  the  day  until  the  seeds  vegetate.  This  covering  prevents 
drying,  and  obviates  frequent  waterings,  which  have  a  tendency  to  disturb  the 
seeds. 

As  soon  as  the  young  plants  appear  they  reqmre  to  be  fully  exposed  at  night, 
although  still  partially  shaded  from  bright  sun.  Any  direct  covering  during 
the  night  (except  it  is  necessary  to  protect  against  heavy  dashing  rains)  is  inju- 
rious, causing  the  young  plants  to  dainp  and  decay. 

As  soon  as  true  leaves  are  formed  the  plants  are  carefully  separated  and  re- 
planted, either  in  portable  shallow  boxes,  or  in  a  frame ;  soil  similar  to  that  used 
for  the  seeds.  They  should  not  be  set  nearer  than  two  inches  apart ;  the  soil 
settled  about  the  roots  by  watering  over  them  through  a  fine  rose  or  syringe. 
Shade  for  a  few  days  until  they  commence  growth.  Never  allow  them  to  suffer 
for  water,  and  allow  them  full  exposure,  both  day  and  night. 

About  the  beginning  of ,  September  the  plants  will  be  ready  for  permanent 
planting.  The  soil  being  fully  prepared  and  pulverized,  set  the  plants  in  rows 
three  feet  apart,  and  allow  eighteen  inches  from  plant  to  plant.  They  wiU  grow 
into  good  sized  plants  before  f]x>st8,  and  form  numerous  flower  beds  for  fruiting 
the  following  summer.    A  slight  covering  should  be  given  them  during  winter. 

Managed  in  this  way,  fruit  is  produced  in  less  than  twelve  months  from  the 
time  of  sowing  the  seeds ;  and,  if  the  various  details  of  transplanting,  &x.,  have 
proved  favorable  to  constant  and  uninterrupted  growth,  the  <»op  prodaoed  will 
be  quite  large. 

The  quality  of  the  fruit  should  not  be  determined  by  one  yoai's  trial ;  but  the 
second  year's  growth  and  fruitage  will  exhibit  the  normal  state  of  the  plant^  and 
until  this  is  ascertained  all  runners  should  be  carefully  removed. 

GBAPES. 

For  several  years  past  the  department  has  occasionally  received  packages  ol 
foreign  grapes.  Some  of  the  varieties  were  accompanied  with  high  recommenda- 
tions of  excellence,  and  all  of  them  have  received  proper  attention.  Their  fate 
has  been  the  same  that  has  befallen  all  other  foreign  grapes  when  grown  in  the 
open  air  east  of  the  Rocky  mountains — they  are  all  dead. 

It  would  seem  that  the  experience  of  at  least  seventy  years  ought  to  suffioe  in 
this  matter  of  the  foreign  gi*ape.  All  attempts  to  grow  them  profitably  in  or- 
dinary vineyard  culture  have  failed ;  still  there  are  those  who  cannot  be  con-  * 
vinced  of  this  fact  except  by  ocular  demonstration.  The  circumstance  that  an 
occasional  season  occurs  when  their  growth  seems  quite  satisfaotory,  and  also  that 
in  some  peculiarly  sheltered  situations,  such  as  in  city  yards,  they  sometimes 
produce  tolerably  fair  crops,  has  a  tendency  to  maintain  a  Imgering  hope  of  ulti- 
mate success ;  but,  sooner  or  later,  their  fate  is  certain,  and  at  no  time  can  confi- 
dence be  placed  in  their  permanency. 

A  few  years  ago,  when  the  Yeddo  grape  was  imported  from  Japan,  high  hopes 
were  entertained  of  at  last  possessing  a  foreign  grape  that  would  adapt  itself  to 
this  climate.  These  hopes  seemed  reasonable.  The  clituate  of  that  country,  in 
many  respects,  closely  resembled  our  own,  and  our  flower  gardens  and  shrub- 
beries were  much  indebted  to  it  for  their  beauty  and  interest ;  but  the  Yeddo 
grape  has  proved  a  failure  in  field  culture,  and  the  finit  is  not  of  sufficient  worth 
to  warrant  its  culture  under  glass. 

It  has  long  been  a  favorite  idea  with  some  tjiat  our  only  hope  of  ever  improv- 
ing our  native  grapes,  so  as  to  render  them  of  particular  value  either  as  a  table 
frmt  or  for  the  production  of  wine,  is  to  hybridize  them  with  the  foreign  species. 
Many  pomologists,  on  the  other  hand,  maintun  that  the  true  course  is  to  per- 
Movere  in  producing  iseedlings  from  native  varieties^  hopmg  by  t^is  means  to 
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secure  a  plant  possessing  the  valuable  qualities  required;  by  one  of  those  sudden 
changes  that  often  occur,  and  of  which  physiology  has  given  no  explanation, 
although  a  process  that  has  given  us  nearly  all  our  best  fruits  and  flowers. 

Several  reputed  hybrids  are  now  in  cultivation,  but  none  of  them  give  evidence 
of  great  improvement,  and,,  in  some  respectS;  their  reputed  origin  is  open  to 
doubts 

Concerning  native  grapes  I  have  but  little  to  add  to  former  reports.  The 
Concord  still  maintains  its  place  as  the  most  useful.  In  some  situations  the 
fruit  rotted  considerably  in  July,  owing  to  heavy  rains ;  but  the  leaves  are  rarely 
injured  by  mildew,  and,  as  a  consequence,  the  wood  is  always  well  matured. 

Ives's  Seedling  proves  to  be  very  hardy,  and  satisfactory  as  to  growth.  The  fruit 
certainly  cannot  rank  highly  for  table  use,  whatever  value  it  may  have  for  wine. 

Allen's  Hybrid  proves  to  be  tender,  and  wholly  unreliable.  The  foreign 
grape  element  predominates  too  largely  in  this  variety  for  it  ever  to  become  per- 
manently valuable  for  vineyard  purposes.  Its  habits  have  a  close  resemblance 
to  the  Golden  Chasselas. 

lona  is  very  liable  to  mildew,  so  much  so  that  it  seldom  ripens  any  wood  with- 
out summer  protection. 

Adirondack  is  also  extremely  liable  to  mildew.  Under  protection  it  grows 
veiy  freely,  and  is  the  best  early  grape,  but  doubtful  f6r  general  culture. 

Ifiraella  is  vigorous  in  growth,  not  so  liable  to  mildew  as  some  others,  and  is 
so  far  very  promising. 

Creveling  succeeds  very  well,  and  produces  fruit  of  a  fair  quality.  Possibly 
its  greatest  fault  is  a  disposition  to  set  the  berries  thinly  on  the  bunch. 

Taylor's  Bullitt  cannot  be  considered  as  of  much  value  for  general  uses,  and, 
if  discarded,  the  grape  list  would  not  feel  its  loss.  The  same  remarks  apply 
with  equal  justice  to  Franklin,  Anna,  and  To-BLalon. 

Maxatawny  makes  very  poor  bunches,  and  but  few  of  them  set  well  j  and, 
although  it  is  one  of  the  finest  flavored  berries,  it  will  not  become  popular. 

Cuyahoga,  like  Rebecca,  requires  a  somewhat  sheltered,  if  not  a  shaded  posi- 
tion, to  attin  perfection.  Certainly  the  finest  crops  I  have  seen  were  on  plants 
thus  situated. 

Christine  is  a  good  black  grape,  early,  and  worthy  of  attention. 

Little  Giant  and  HamilVs  Seedling  prove  to  be  so  near  like  Isabella,  as  not 
to  show  any  distinguishing  feature  from  that  variety. 

Mead's  Seedling  has  the  same  relation  as  above  to  Catawba. 

New  Buda :  a  variety  received  under  this  name,  proves  to  be  Concord. 

Clara,  Canadian  Chief,  Clappier,  Emily,  Jacobi,  and  Brandywine  are  seedlings 
of  foreign  grapes,  hence  not  reliable  here. 

Flickwir,  same  as  Clinton. 

PEARS. 

The  culture  of  the  pear  has  long  been  of  peculiar  interest.  The  great  excel- 
lence of  the  fruit,  and  its  nearly  continuous  season  of  perfection — some  late  keep- 
ing varieties  nearly  meeting  the  earliest  ripening  sorts — and  its  great  beauty  as 
a  tree,  have  always  maintained  its  culture  as  one  of  the  most  refined. 

Notwithstanding  that  it  is  one  of  the  most  anciently  cultivated  trees,  the  fruit 
is  still  scarce  in  our  markets.  Indeed,  as  a  market  fruit,  the  finest  varieties  are 
rarely  seen,  so  that  fine  pears  are  but  little  known  among  the  general  public. 
This  fact  has  often  been  noticed,  and  various  reasons  have  been  adduced,  from 
time  to  time,  for  this  scarcity.  One  prominent  cause  of  failure  is  blight.  In  some 
sections  this  fatality  is  very  prevalent,  and  materially  retards  extensive  culture. 
Occasionally  the  crop  is  severely  injured  by  late  spring  frosts  destroying  the  blos- 
soms, or  heavy  rains  preventing  a  proper  distribution  of  tlio  pollen  and  setting  of 
the  fruit ;  all  of  which  casualties  tend  to  create  a  degree  of  uncertainty  with  re- 
gard to  the  economical  cnlturo  of  the  tree  in  many  sections  of  the  oo\Mitr^, 
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For  many  years  the  dwarf  pear  has  been  planted  very  extensively,  and  while 
a  considerable  amount  of  succeBS  has  resulted,  it  cannot  be  denied  that  great  dis- 
appointments have  also  been  experienced,  and  th^t,  too,  in  cases  where  a  knowl- 
edge of  tree  culture  was  by  no  means  of  an  inferior  order.  It  is  a  common  remark 
that  d\\  arf  pears  are  always  successful  under  proper. tr^tment.  This  may  be  so, 
but  what  proper  trcatmmt  really  is  has  not  beem  very  satisfactorily  definod. 

I  have  observed  that  in  some  plantations,  considered  successful,  the  most 
peculiar  point  of  treatment  consisted  in  immediately  filling  up  blanks  wth  healthy 
plants.  Considering  the  small  amount  of  first  cost,  this  plan  may  bo  deemed 
worthy  of  special  recommendation. 

JDwarfingj  in  this  connection,  is  merely  a  technical  term,  indicating  that  the 
tree  has  been  zcorJced  upon  a  plant  of  weaker  growth  in  order  to  hasten  its  ma- 
turity, a  system  based  upon  a  well-known  law  in  vegetable  physiology.  In 
order  to  eftk't  this  change  in  the  pear  it  is  grown  upon  the  roots  of  the  quince, 
and  although,  in  the  case  of  strong  growing  varieties,  the  desired  object  is  un- 
doubtedly secured,  jxt  the  indiscrimmate  use  of  the  quince  for  all  the  varieties  of 
\  pears  will  lead  to  disappointment,  as  many  of  the  weaker  kinds  are  thus  enfeebled 
beyond  general  healthiness,  which  defeats  the  end  m  view. 

The  desire  to  produce  pyramidal-formed  trees  has  also  had  an  efiect  prejudicial 
to  quince  stocks.  The  roots  of  this  plant  being  rather  small  and  fibi-ous,  do  not 
afibrd  sufficient  strength  to  support  a  tall,  heavy  foliaged  tree ;  consequently,  when 
heavy  storms  of  rain  and  wind  soften  the  s^il  and  sway  the  tree,  the  roots  are 
twisted  or  broken,  and  the  tree  laid  prostrate.  Injury  from  this  cause  may  be 
greatly  modified  by  keeping  the  plants  low,  in  spreading  bush  fashion  3  so  far  as 
pruning  will  direct  tliis  form  the  same  rules  should  be  adopted  as  recommended 
for  keeping  a  hedge — that  is,  the  centre  shoots  should  bo  shortened  during  sum- 
mer, and  the  lower  side  shoots  in  winter  pruning.  When  tall  trees  are  shortened 
by  removing  the  top  branches,  a  point  is  formed  for  the  emission  of  numerous 
small  shoots,  which  should  be  frequently  removed  or  pruned  back,  otherwise  the 
centre  of  the  tree  mil  assume  a  thick  set,  hedgy  appearance.  The  best  mode  m 
to  commence  with  the  young  tree,  and  endeavor  to  have  the  lower  branches  pro- 
ceed from  as  near  the  base  as  possible,  spreading  out  uniformly  round  the  stem, 
the  upper  shoots  bending  outwai'd  as  in  the  form  of  a  vase.  There  are  some 
varieties,  with  strong  upright  tendency  of  growth,  that  cannot  well  bo  induced  to 
present  this  form,  but  even  these,  if  long  shoots  are  encouraged,  will  gradually 
assume  it,  assisted  as  they  will  bo  by  the  weight  of  fniit  on  such  branches,  and 
when  once  this  slightly  pendant  fruiting  habit  has  obtained,  no  great  difficult}'^ 
will  bo  found  in  maintaining  it.  If  other  modes  fail,  mechanical  means  may  be 
used,  such  as  tying  down  the  branches  to  a  ring  of  wire,  fastened  to  the  ground 
with  pegs. 

With  reference  to  standard  pears,  those  grafted  on  pear  stocks,  although  per- 
fectly able  to  support  themselves  against  all  ordinary  storms,  yet  they  also  should 
be  encouraged  to  branch  low  Oii  the  stem ;  grown,  as  they  usually  are,  in  the 
nursery,  in  close  rows,  the  lower  branches  are  rarely  sufficiently  developed,  hence 
it  is  necessary  to  prune  the  tops  rather  severely  at  planting,  in  order  to  produce 
side  shoots.  When  the  foundation  of  the  plant  is  thus  fairly  established,  any 
further  pruning  should  bo  carefully  and  rather  spaiingly  performed ;  *great  mis- 
takes are  constantly  made  by  supposing  that  a  yearly  pruning  is  a  necessity. 
Instead  of  shortening  in,  as  it  is  tenned,  the  annual  growths  at  winter  pruning, 
fruiting  spurs  will  bo  more  certainly  and  much  earlier  developed  by  leaving  the 
growths  untouched.  This  winter-shortening  of  the  previous  year's  growth  results 
in  increasing  the  number  of  slender  shoots,  a  good  practice  for  the  production  of 
basket-making  material  when  confined  to  the  willow,  but  a  very  useless  one  on 
the  pear  where  fruit  is  the  main  object. 

A  collection  of  standard  pear  trees  planted  in  the  garden,  spring  of  1863, 
Iiare  not  been  pruned  since  the  fall  of  that  year,  and  some  varieties  have  pro- 
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dnced  two  fair  crops.  Many  of  tbem  made  yearly  growths  from  four  to  six  feet 
in  length ;  no  shortening  in  was  allowed,  and  in  consequence  these  long  shoots 
speedily  became  studded  over  with  fruiting  spurs,  and  in  duo  time  witli  fmit. 
Referring  to  the  beauty  of  the  tree,  under  this  mode  of  treatment,  they  will  not 
certainly  all  show  fine  pTframidal  heads,  but  for  fine  ornamental  forms,  souw  of 
the  varieties— as  Flemish  Beauty,  Lawrence,  Baronne  de  Mello,  Buffum,  Urban- 
iste,  and  Howell— cannot  well  be  excelled,  especially  when  the  additional  attrac- 
tion of  a  fair  crop  of  fruit  is  taken  into  consideration.  When  a  tree  is  transplanted, 
and  has  its  roots  more  or  less  mutilated  during  the  process  of  removal,  common 
sense  points  to  the  propriety,  and  practice  proves  the  necessity,  of  a  judicious 
thinning  of  the  branches ;  but  when  the  balance  of  power  between  the  roots  and 
branches  is  again  fairly  restored,  pruning,  unless  to  rectify  abnormal  growths,  is 
certainly  of  questionable  utility.  Several  of  the  trees  have  suffered  from  bhght. 
I  kAow  of  no  preventive  of  this  disease.  As  soon  as  observed  the  diseased  por- 
tions are  removed;  and  almost  all  recover — at  least,  what  is  left,  shows  no  symp- 
toms of  injury  from  contamination.  Trees  that  were  cut  over  within  a  few  inches 
of  the  surface  of  the  ground,  a  Iktle  over  two  years  ago,  are  again  showing  signs 
of  fruiting.  It  is  seldom,  however,  that  spch  severe  cutting  is  required,  individual 
limbs  being  more  generally  attacked. 

BASPBEBBIES. 

All  the  large  fruited  and  finer  varieties  of  raspberries  can  only  be  produced  to 
perfection  by  covering  the  canes  during  winter;  this,  however,  is  a  simple  matter. 
No  plan  is  so  effectual  or  so  economical  as  that  of  bending  the  canes  closely  to 
the  surface  and  covering  them  with  a  couple  of  inches  of  soil,  the  object  being  to 
prevent  evaporation  from  the  stems  during  dry,  frosty  periods.  Tho  whole  of 
the  canes  should  be  covered.  The  hardiness  of  the  canes  is  influenced  by  the 
soil  upon  which  they  are  growing.  In  heavy  or  rich  soils  tho  growth  is  continued 
la-te,  and,  in  consequence,  are  not  always  properly  matured ;  a  moderately  rich  soil 
is  mdro  favorable,  so  far  as  it  affects  the  hardiness  of  the  plant.  Of  the  hardiest 
varieties  the  Philadelphia  seems  to  be  one  of  the  best.  A  collection  of  sixteen 
varieties  was  left  uncovered  the  past  winter,  and  this  is  the  only  one  that  has 
produced  a  fair  crop.  Although  not  first-rate  in  flavor,  its  great  usefulness  must 
commend  it.  Tho  Allen  stood  the  winter  very  well,  but  it  sets  fiiiit  so  sparingly 
and  so  irregularly  that  it  is  not  worthy  of  attention.  Good  crops  have  been  pro- 
duced by  planting  it  in  close  proximity  to  perfect  flowering  kinds,  but  even  this 
precaution  will  not  always  secure  a  crop,  and  as  varieties  of  equal  merit  can,  with 
proper  treatment,  be  relied  upon  for  regular  crops,  there  seems  to  be  no  reason 
for  increasing  the  Allen.  With  proper  winter  care,  Brinkle's  Orange,  Franconia, 
Hornet,  Falstaff,  and  Eed  Antwerp  will  giVe  entire  satisfaction. 

BCEHMEBIA  2sTVEA,  OR  CHINA  GRASS. 

Experiments  with  tliis  plant  have  resulted  in  proving  that  it  can  bo  grown 
successfully  here.  In  low  ©r  wet  situations,  or  in  undrained  tenacious  soils,  the 
I'oots  decay  in  winter ;  on  well  drained  or  sandy  soils  they  will,  in  the  majority 
of  seasons,  exist,  but  the  mode  of  culture  evidently  most  satisfactory  is  to  dig  or 
plough  up  tho  roots  before  severe  frosts,  and  keep  them  in  a  dry  cellar,  or  protect 
them  in  a  pit  similar  to  the  practice  adopted  in  preserving  potatoes.  To  produce 
the  best  growth  the  soil  should  be  deeply  worked,  only  moderately  enriched, 
properly  pulverized,  tho  roots  planted  and  cultivated  exactly  similar  to  a  potato 
crop.  Of  course,  the  details  of  culture  will  bo  modified  as  may  be  suggested  by 
experience;  this,  together  with  tho  question  as  to  whether  its  culture  can  be  made 
profitable,  can  only  be  developed  by  experiment.  Plants  are  easily  produced 
from  seeds;  theso  are  very  minute,  and  will  require  to  be  sown,  and  the  young 
plants  treated  in  a  simihlr  manner  to  that  adopted  in  raising  the  tobacco. 
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DTSIDB  BOItDERS  FOE  GBAPERIES. 

It  has  been  Btrenuonsly  advocated  that  the  soU  in  which  foreign  crapes  are 
growTi  should  bo  wholly  under  the  glass,  and  many  of  these  structures  nave  been 
so  arranged,  but  not  with  successlul  or  satisfactory  results.  There  were  two 
very  distinct  and  seemingly  weighty  reasons  urged  by  those  who  advocated  this 
mode,  first,  that  in  the  case  of  forcing  houses  it  was  essential  to  have  the  soil  for 
the  roots  in  the  same  temperature  as  the  branches ;  and  second,  that  in  the  case 
of  cold  graperies,  when  tlie  borders  are  exposed,  the  roots  are  influenced  by  rains 
during  the  ripening  of  the  fruit,  retarding  maturity  and  inducing  rot  in  the  bunches. 
These  results  may  be  guarded  against  by  the  use  of  inside  borders ;  nevertheless, 
as  ordinarily  managed,  they  have  proved  failures.  They  are  useful  to  a  certain 
extent  where  early  forced  fruit  is  an  especial  object  of  culture.  The  plants  will 
succeed  for  a  few  years  very  satisfactorily,  and  by  a  renewal  of  both  plants  and 
soil  from  time  to  time  the  practice  may  be  sustained ;  but,  in  the  management  of 
what  arc  tenned  cold  graperies,  the  ordinary  warmth  of  the  soil  is  all  sufficient; 
and  as  far  as  regards  tho  second  consideration,  viz.,  the  protection  of  the  roots 
from  heavy  rains  when  the  crop  is  attaining  maturity,  that  may  be  secured  by 
less  costly  expedients ;  light  wooden  shutters  have  been  used  for  covering  the 
borders,  and  when  tho  surface  is  sloping  a  covering  of  leaves  or  straw  will  answer 
every  purpose.  Tho  main  reason  for  alluding  to  these  borders  here  is  for  the 
purpose  of  noting  that  where  it  is  practicable  to  remove  the  sashes  or  roof,  so  as 
fully  to  expose  the  border  to  the  action  of  the  weather  for  a  period  extending  from 
the  ripening  of  the  wood  until  forcing  ag(un  commences,  it  will  tend  to  maintain 
the  healthy  action  of  the  soil  for  a  long  series  of  years.  Winter  rains,  snowa^  and 
slight  frosts  are  all  of  great  benefit,  as  has  been  fully  realized  with  an  inside  grape 
border  in  this  garden, 

TltSATMEirr  OF  OBCHAIU)S. 

Inquiries  have  frequently  been  made  as  to  the  propriety  of  cultivating  apple 
and  other  orchards ;  these  have  mainly  been  put  in  the  shape  of  a  categorical 
question,  viz :  whether  an  orchard  should  be  cultivated  or  kept  in  sod  1  These 
inquiries  were  answered  as  appeared  appropriate  on  learning  particulars;  but,  as 
the  subject  is  interesting^,  a  few  general  remarks  upon  it  may  be  hero  introduced. 
The  object  in  planting  fruit  trees  is,  of  course,  to  produce  fruit.  That  treatmwit 
will,  therefore,  be  considered  proper  which  maintains  the  trees  .in  a  healthy, 
fruiting  condition ;  and  whether,  in  order  to  maintain  this  required  condition,  it  is 
necessary  to  cultivate  the  soil,  or  lay  it  down  in  grass,  will  altogether  depend 
upon  attending  circumstances. 

It  is  well  known  that  manuring  aad  stirring  the  soil  are  favorable  to  tho  growth 
of  plants — ^both  are  necessary  when  tho  greatest  vigor  is  required.  It  is  also 
equally  well  known  that  the  gi-eatest  vigor  of  growth  is  not  always  combined 
with  the  greatest  productiveness ;  on  the  contrary,  it  is  an  indisputablo  fact  that 
a  tree  cannot  display  great  vigor  of  growth,  and  at  the  same  time  be  correspond- 
ingly fruitful.  The  two  processes  are  antagonistic,  and  cannot  exist  together. 
Here,  then^  is  a  principle  for  our  guidance  in  determining  the  question  as  to 
whether  an  orchard  should  be  cultivated  or  kept  in  grass  sod.  When  trees  are 
young  it  is  well  to  encourage  vigorous  growth  untu  they  reach  a  proper  frxnt- 
l>earing  size,  which  they  will  speedily  do  in  rich  cultivated  soil,  provided  that 
the  yearly  growths  are  perfectly  ripened.  In  localities  or  climates  where  the 
growing  season  is  comparatively  of  short  duration,  stimulating  appliances  cannot 
consistently  be  used  to  the  same  extent  that  would  be  perfectly  justifiable  where 
a  longer  season  would  enable  even  an  exuberant  growth  to  reach  thorough  ma- 
turity; this  fact  is  not  sufficiently  understood  or  appreciated;  at  least  it  certainly 
is  not  taken  into  consideration  by  those  who  advocate  the  indiscriminate  enriching 
and  cultivation  oforcbardB,    There  is  a  well  e8tall)lidied  law  in  vegetable  Y>hy8- 
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iology  that  will  bear  repetitioQ;  viz. :  "  That  whatever  tends  to  check  vigorous 
growth  in  a  plant  is  favorable  to  the  prodaction  of  flowers  and  fruit."  We  are 
acting  in  accordance  with  this  law  when  we  find  an  orchard  has  reached  a  fruit- 
bearing  size,  but  gives  no  indication  of  a  fruiting  disposition,  to  lay  it  down  in 
grass.  Of  all  modes  of  checking  growth  in  orchard  trees  this  will  be  found  the 
best ;  and  if,  in  the  course  of  time,  appearances  indicate  the  necessity  of  stimu- 
hints,  they  can  be  supplied  in  surface  applications ;  and  still  fnitber,  if  the  trees 
become  stunted  in  their  growth  and  unhealthy,  the  soil  can  be  ploughe<l  and 
cnltivated,  the  trees  winter-pruned,  and  thus  thrown  into  fresh  vigor  and  fi-uitful 
health. 

Therefore  it  is  that  the  question  of  keeping  orchards  in  sod,  or  in  keeping 
them  in  a  state  of  surface  culture,  depends  entirely  upon  the  state  of  the  trees, 
88  influenced  by  the  nature  of  the  soil  and  conditions  of  climate,  always  keep- 
ing in  view  that  the  principles  governing  vegetable  growth  are  universally  the 
same ;  but  the  practice  that  may  be  deduced  from  them  will  vary  widely,  accord- 
ing to  circumstances.  In  questions  of  this  kind  it  is  impossible  to  give  definite 
practical  directions  that  will  be  equally  applicable  to  aU;  the  practice  that 
would  be  suitable  for  one  locality  and  soU  would  be  imsuitable  for  another 
differeoAly  circumstanced.  In  view  of  the  many  conflicting  opinions,  which  are 
unavoidable  in  the  enunciation  of  merely  practical  rules,  it  is  a  question  worthy 
of  mora  than  mere  passing  notice,  whether  more  teal  progress  would  not  follow 
from  the  promulgation  of  principles  only,  leaving  every  one  to  deduce  and  apply 
the  practioe  that  would  thus  be  suggested  -,  for  it  is  well  known  that  no  amount 
of  explanatofy  information  will  compensate  for  the  want  of  that  discriminating 
knowledge  which  is  possessed  by  those  who  have  studied  the  principles  c? 
vegetable  growth. 

SOWTE^G  SEEDS. 

The  department  is  in  the  frequent  receipt  of  letters,  wherein  the  writers  com- 
plain of  their  inability  to  raise  plants  from  the  seeds  distributed  by  it,  as  well 
as  those  procured  from  other  sources.  The  cause  of  failure  is  at  once  attributed 
to  the  quality  of  the  §eeds,  and  the  source  from  whence  they  were  obtained  is 
denounced  for  sending  out  a  bad  article.  It  is  safe  to  state  that  good  seeds  are 
the  rule,  and  bad  seeds  the  rare  exception.  So  far  as  the  department  is  con- 
cerned, there  is  proof  of  theu-  good  qualities,  as  most  of  them  are  germinated, 
and  the  plants  grown,  here ;  and  every  respectable  seedsman  in  the  country  uses 
all  the  precautions  that  experience  and  business  conf^etition  suggests  in  order  to 
secure  seeds  of  the  best  quality.  The  truth  is,  that  they  fail  to  germinate 
because  they  axe  improperly  managed  j  and  of  all  the  causes  of  failure,  the 
most  frequent  is  that  of  covering  them  too  deeply  with  soil,  where  they  either 
rot,  owing  to  the  excess  of  water  and  want  of  air,  or  the  feeble  germ  is  unable 
to  overcome  the  weight  of  soil  it  has  to  move  before  reaching  the  light.  The 
proper  depth  for  each  kind  of  seed  must  be  judged  by  its  appearance.  The 
rule  has  been  given  to  cover  with  a  depth  of  soil  equal  to  the  diameter  of  the 
seed,  which  is  probably  as  nearly  correct  and  as  definite  as  can  be  reached. 
The  greatest  difficulty  is  in  the  case  of  small  seeds,  which  succeed  best  when 
merely  scattered  on  the  surface  and  pressed  into  the  soiL  In  the  moist  atmo- 
sphere of  a  greenhouse  or  similar  structure  they  will  do  very  well ;  but  when 
sown  in  the  open  air,  expedients  must  be  used,  in  order  to  keep  the  earth  suitably 
moist,  such  as  sprinkling  the  surface  with  chafl*,  moss,  leaves,  or  straw,  taking 
earo  to  remove  the  covering  immediately  after  the  seeds  germinate  -,  this  wiU 
also  prevent  the  soil  from  becoming  hard  and  compact,  and  thereby  obviating 
another  frequent  cause  of  failure.  It  is  also  a  fatal  error  to  sow  too  early ;  the 
soil  should  be  dry,  friable,  and  warm,  in  order  to  excite  germination  and  main- 
tain an  uninterrupted  healthy  growth.  Unhealthy  plants  are  sure  to  result 
when  heat  and  moisture  are  presented  in  varying  quantities  to  the  tender  germ. 
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Seeds  that  are  enclosed  in  a  hard  shell  vegetate  most  freely  when  sown  as  soon 
as  ripe.  For  instance,  seeds  of  the  grape,  if  planted  immediately  when  the  fruit 
is  ripe,  will  vegetate  in  a  few  weeks ;  but  if  kept  dry  until  the  following  spring, 
and  then  sown,  but  few  will  vegetate  until  they  have  lain  in  the  soil  for  twelve 
months. 

HEATING  A  PROPAGATING  HOUSE. 

The  following  engravings  of  the  propagating  house  in  the  garden  are  intro- 
duced for  the  purpose  of  showing  the  mode  by  which  it  is  heated.  The  best 
and  most  economical  mode  of  warming  glass  stmctures  is  a  vital  question  in 
their  management.  It  is  almost  unnecessary  to  repeat  that  the  best  mode  of 
conveying  heat  is  through  the  medium  of  water,  but  the  cost  of  fittings  hereto- 
fore considered  requisite  has  prevented  its  more  general  adoption.  The  expense 
of  boiler  and  pipes  to.  heat  a  moderate-sized  greenhouse  is  out  of  all  proportion 
to  the  cost  of  the  structure ;  and  in  addition,  the  great  waste  of  fuel  has  to  be 
taken  into  consideration.  The  comn^n  flue  heater,  again,  as  ordinarily  con- 
structed, although  a  cheaper  arrangement,  is  deficient  in  the  equal  distribution 
of  heat.  A  combination  of  these  two  modes,  securing,  in  a  simple  manner,  the 
superior  distributing  qualities  of  the  one  with  the  economical  peculiarities  of  the 
other,  is  a  desideratum  of  some  value  and  importance.  In  a  stracture  exclusively 
devoted  to  the  propagation  of  plants  from  cuttings,  it  is  essential  to  have  the 
heating  arranged  so  fliat,  while  the  cutting  bed  is  warmed,  the  temperature  of 
the  atmosphere  is  kept  as  cool  as  possible  j  in  other  w  ords,  the  bed  is  warmed 
and  not  the  air,  except  so  far  as  the  radiation  from  the  bed  will  warm  the  latter, 
the  principle  being  to  keep  the  atmosphere  so  low  as  to  prevent  growth  at  bud, 
while  the  root-forming  process  is  excited.  In  this  instance,  this  is  accomplished 
by  heatinff  a  shallow  tank  of  water,  upon  which  the  cutting  bed  is  laid,  as 
shown  in  tne  arrangement  herewith  presented. 

Transversa  section  through  /umace-pipe  for  heating  wcUer,  main  smolce'dMdj 
showing  also  water  chmmels  qf  propagating  bed  in  end  view. 


Fig.l. 
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Qnmmd  plan,  showing  the  water  channeU 
in  sectiont  and  the  smoke-pipe  in  top 
view. 


Shotoing  position  of  terra  eotta  piping 
for  flue,  and  brick  ch^ck-fiue  at  end. — 
{References  same  as  Fig.  2.) 
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Bqferences  to  Fig.  1. — a.  Common  boards,  one  inch  thick,  covering  tank;  h. 
Space  for  water,  two  and  one-half  inches  in  depth ;  c.  Bottom  of  tank,  formed 
of  brick,  laid  flat,  covered  with  a  layer  of  cement ;  d.  Layer  of  three  inches  of 
sand,  to  isolate  the  brick- work  of  bottom  from  supporting  board;  e.  Supporting 
board,  two  inches  thick;  /.  Walls  supporting  bed;  g.  Four-inch  cast-iron  pipe, 
set  in  the  fire-flue,  communicating  with  and  heating  water  in  tank;  h.  Furnace; 
i.  Flue;  A;.  Level  of  ground. 

It  will  be  seen  that  the  tank  is  heated  by  a  pipe  set  in  ihh  flue,  near  to  the 
back  of  the  furnace,  serving  all  the  purposes  of  a  boiler,  if  not  more,  inasmuch  as 
it  presents  no  obstacle  to  uie  further  economizing  or  utilizing  of  the  heat  over 
that  required  to  warm  the  water  in  the  tank,  a  point  in  heating  that  is  frequently 
neglected;  for  even  the  most  improved  form  of  boiler  allows  the  exit  of  much 
heat  at  the  chimney,  whereas  the  waste  of  heat  in  this  arrangement  is  reduced  to 
a  minimum  degree. 

Brferences  to  Fig,  2. — a.  Furnace;  h.  Flue;  c  c.  Smoke  channel  of  ten-inch 
terra  cotta  piping ;  d,  Gheck-flue,  eighteen  inches  in  height,  and  the  same  in 
width,  built  with  bricks  on  edge,  and  covered  with  thin  slates;  /.  Glass  partition. 

It  wiU  be  observed,  in  Figures  2  and  3,  that  the  pipe-flue  is  checked  in  its 
course  by  a  email  section  of  brick  flue  {d,)  It  was  found  that  a  continuous  pipe 
afforded  too  great  facility  for  the  transmission  of  heat  to  the  chimney,  where  it 
was  lost.  On  intercepting  it  in  the  manner  shown,  a  considerable  gain  of  heat 
was  perceptible  in  the  house.  This  mode  of  checking  the  escape  of  hot  ^  will 
be  found  effectual,  and,  in  connection  with  terra  cotta  pipes,  may  be  repeated 
several  times  in  lengthy  flues  with  great  advantage ;  these  larger  spaces,  while 
they  tend  to  check  rapi<]&ty  of  draught,  without  interfering  with  t£e  working  of  the 
furnace,  also  act  as  oonservers  of  heat,  and  their  extended  surfiaces  increase  the 
radiating  capacity  of  the  flue. 

Another  practical  advantage  of  this  mode  of  heating  is  its  adaptability;  a  pipe 
may  be  inserted  in  any  existing  flue,  and  heat  conveyed  either  to  a  tank  or  in 
pipes  to  any  part  of  the  house.  In  a  small  house  here,  used  for  the  culture  of 
exotic  fruits,  a  short  bend  of  inch-and-a-half  iron  pipe  supplies  heat  to  a  tank- 
bed  thirty#feet  in  length,  and  eleven  feet  in  \^idth.  This  large  body  of  water  is 
easily  maintained  to  an  average  of  110  degrees.  The  same  furnace,  in  addition 
to  heating  the  water,  heats  a  house  60  feet  in  length  by  25  feet  in  width,  half 
of  which  IS  kept- at  a  tropical  temperature. 

Again,  it  is  a  matter  of  some  importance  that  all  the  mechanism  required  in 
making  this  simple  heating-pipe  can  be  furnished  wherever  there  is  a  plumber 
or  gas-fitter;  its  fitting  up  being  so  easily  aooomplished  that  no  special  mechani- 
cal talent  is  requisite. 

The  most  economical  axiangement  in  heating  a  house,  by  this  combined  hot- 
water  and  common  flue,  is  to  place  the  furnace  near  the  centre  of  the  structure, 
heating  one  end  with  water,  with  tiers  of  pipes,  or  tanks,  and  the  other  division 
with  the  flue;  and  it  will  be  found  that  a  greater  amount  of  cubic  feet  of  atmo- 
sphere can  be  heated  by  this  combination  than  can  be  done  by  any  other  mode 
fi-om  the  same  amount  of  fuel,  and  the  cost  of  its  erection  is  cheaper  than  any 
other  combining  the  same  good  qualities. 

WILLIAM  SAUNDERS. 

Hon.  IsAXC  Newttgit, 

Commissioner  qf  Agriculture. 
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REPORT  OF  THE  ENTOMOLOGIST. 


Sir  :  Having  given,  in  my  reports  for  1864  and  1865,  a  history  of  the  founda- 
tion and  object  of  the  museum  connected  with  this  department,  there  is  little  to 
be  said  in  regard  to  it  at  present,  further  than  that  it  has  been  steadily  proffress- 
ing  in  interest,  and  that  specimens  have  been  accnmulating  till  no  space  is  found 
in  which  to  arrange  or  exhibit  them.  The  design  now  is^  as  soon  as  proper 
fiEunlities  are  provided,  to  extend  the  plan  of  the  museum  so  as  to  embrace  three 
distinct  divisions — a  general,  an  economic,  and  a  State  collection.  This  last  will 
be  of  special  interest  to  individuals,  as  it  will  represent  the  principal  products 
peculiarly  adapted  to  the  soils  and  climate  of  different  States,  so  that  one  may 
be  compared  with  another  at  sight,  and  farmers  may  feel  a  State  pride  in  sustain- 
ing the  character  of  local  contributions.  This  spirit  has  already  manifested  it- 
self, to  a  considerable  degree,  even  in  the  imperfect  attempts  at  classification  our 
limited  room  has  permitted. 

The  general  division  will  contain  everything  that  can  be  collected  of  use  or 
interest  to  the  farmer,  beginning  with  the  seed  or  germ  of  agricultural  products, 
and  exhibiting  them  in  all  their  progressive  stages  of  manufticture,  together  with 
the  latest  information  in  regard  to  cultivation  and  the  working  up  of  the  raw 
material.  These  two  divisions,  the  State  and  general,  will  be  confined  to  the 
productions  and  manufactures  of  our  own  country;  the  third,  or  economic,  will 
be  modelled  in  some  measure  upon  that  of  the  permanent  exhibition  of  Algiers 
and  the  colonies  in  Paris,  a  veiy  full  description  of  which  was  given  in  my 
report  of  last  year.  It  will  comprise  specimens  of  everything  of  commercial  or 
agricultural  value  fix)m  all  parts  of  the  world,  such  as  vegetable  substances  and 
th6ir  products*,  mineral  substances  and  their  products,  and  animals  and  animal 
manufactures,  including  oils,  dyes,  drugs,  gums,  cereals,  fibres,  woods,  &c.,  &o., 
with  references  to  works  in  the  library  containing  a  full  account  of  their  growth, 
habits,  uses,  and  methods  of  manufacture.  But  as  this  subject  will  be  more  fully 
illustrated  and  explained  hereafter,  I  shall  now  proceed  to  report,  first,  upon  the 
special  questions  that  have  been  referred  to  me  as  entomologist,  and,  secondly^ 
upon  the  history  and  economy  of  insects  in  general. 

A  majority  of  the  communications  received  during  the  year  have  been  from 
the  west,  and  the  insects  most  generally  complained  of  are  the  western  potato- 
bug,  doTyphora  lO'lineaia,  and  the  Kansas  or  western  grasshoppers.  The  potato- 
bugs  seem  to  have  been  particularly  destructive  in  Iowa,  and  some  complaints 
have  also  come  from  Kentucky,  Illinois,  and  other  western  States.  The  best 
and  surest  remedy  recommended  is  to  shake  or  pick  the  insects  from  the  plants 
into  a  tinpan,  or  other  vessel,  where  they  may  be  easily  scalded  or  otherwise 
killed.  The  damage  they  have  done  appears  to  be  greater  in  Iowa  than  else- 
where. 

The  ravages  committed  by  the  grasshoppers  have  been  far  more  extensive  and 
severe.  All  the  far  western  Territories  have  suffered  much.  From  Kansas  the 
complaint  has  been  especially  bitter.  During  a  period  of  five  months,  in  1SG5, 
these  pests  covered  the  entire  territory  of  Washington,  Oregon,  California,  Utah, 
and  >iew  Mexico.  Many  communications  have  been  received  on  the  subject, 
and  among  them  one  from  a  committee  of  gentlemen  in  Miami  county,  Kansas, 
embodying  the  following  questions,  to  which  the  succeeding  reply  was  given : 
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**To  tlie  Hon,  Commissioner  qf  Agriculture : 

"  Sir  :  The  grasshoppers,  so  called,  that  have  overrun  Kansas,  have  already 
destroyed  the  young  winter  wheat,  and  have  honeycombed  the  fields  with  their 
nests  and  eggs,  causing  serious  apprehension  of  future  famine,  should  these  eggs 
become  living  insects.  They  are  probably  the  red-legged  locusts.  As  almost 
total  ignorance  prevails  in  regard  to  their  habits,  we  most  respectfully  ask  such 
information  as  may  be  in  possession  of  the  department  on  the  following  jyoints: 

"  1.  Will  the  eggs  survive  our  winter!  and  if  so, 

"2.  At  what  time  do  they  hatch,  and  when  will  they  become  seriously 
destnictive  ?  and,  in  this  connection, 

"  3.  What  crops  may  we  expect  to  secure  before  that  time  andves  ? 

"  4.  When  are  they  likely  to  leave,  and  what  becomes  of  them  f  Remark- 
ing, incidentally,  that  while  the  late  com  has  been  entirely  stiipped  of  its  blades, 
the  sorghum,  though  still  green,  remains  untouched,  we  ask, 

"  5.  Is  it  likely  that  the  sorghum,  or  any  other  crop,  will  remain  exempt  from 
their  ravages  ? 

"  Considering  the  great  importance  of  this  matter  to  the  agriculturists  of 
Kansas,  we  propose  to  procm-e  the  publication  of  yom*  answer." 

Some  specimens  of  the  insects  complained  of  accompanied  this  letter,  to 
which  the  following  reply  was  given : 

"The  'locust'  sent  is  almost,  if  not  perfectly,  identical  with  the  Acridium 
(Caloptenus)  femur  ruhrum^  or  red-legged  locust  of  Harris,  (p.  175,)  and  is  a 
western  variety,  with  longer  wings,  known  as  Caloptenus  sp^'etus  bv  some  entomo- 
logists. According  to  accounts  given  by  some  of  our  conesponaents  who  have 
studied  the  habits  of  this  insect,  the  eggs  are  deposited  in  the  earth,  and  in  the 
spring  the  gieater  number  of  these  hatch,  not  into  gi-ubs,  as  many  suppose,  but 
into  very  minute  grasshoppers,  perfectly  fonned,  like  their  parents,  except  that 
they  have  no  wings  whatever.  In  this  stage  they  feed  upon  the  herbage,  and, 
being  incapable  of  flight,  cannot  migrate  far  firpm  where  they  were  hatched. 
After  some  time  they  shed  their  skin  and  acquire  rudimentary  wings  and  wing 
covers,  but  are  still  unable  to  fly ;  and  it  is  only  in  the  last  or  perfect  stage  of 
their  existence  that  the  wings  an^i  wing  cases  are  perfectly  developed,  and  the 
insects  are  enabled  to  make  long  flights,  to  migrate  in  search  of  food,  and  to 
propagate  their  species. 

'*  In  answer  to  your  queries — 

"1.  It  is  most  probable  that  the  eggs  will  retain  their  vitality  during  the  winter. 

"2.  You  may  expect  a  majority  of  the  ecgs  to  hatch  early  in  spring,  and  from 
the  day  they  hatch  till  they  have  migrated  and  deposited  their  eggs,  they  will 
destroy  the  crops,  especially  in  the  localities  where  they  are  undergoing  their 
transformations  and  acquiring  wings. 

"  3.  No  crop  is  safe  from  their  attacks.  Even  tobacco  is  devoured  by  them, 
particularly  when  other  green  crops  have  been  destroyed.  It  is  stated  by  some 
that  sorgho  is  an  exceptioUj  and  that  it  is  not  touched  by  them  j  by  others  this  is 
contradicted. 

"  4.  They  will  not  leave  the  neighborhood  where  hatched  until  they  have  ac- 
quired wings,  when  most  of  them  will  probably  migrate  in  search  of  fresh  food. 

"  5.  From  present  knowledge  we  cannot  say  certainly  whether  the  sorgho  will 
escape  theur  attacks  or  not,  nor,  if  it  does,  can  we  give  the  reason  why. 

"  Fall  and  winter  ploughing  are  recommended  for  disturbing  and  destroying 
the  eggs ;  also,  filing  the  grass  when  the  young  loousts  are  wingless  and  cannot 
escape,  or  rolling  the  land  when  they  are  first  hatched,  and  are  not  as  agile  as 
when  more  fully  growna." 

Since  the  above  correspondence  transpired  letters  have  been  received  stating 
that  in  many  localities  of  very  extensive  range  "  the  ground  is  so  covered  with 
giasshopper  eggs  it  looks  as  if  bushels  of  rice  had  been  strewn  over  it,  and 
''verjr  X22ild  day  thousands  of  the  young  insects  may  be  seen,  but  so  minute  at 
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first  as  to  be  scarcely  obBervable.  In  all  probability  the  country  will  suffer 
greatly  from  their  ravages." 

In  connection  with  this  subject  may  be  mentioned  the  following  facts  in  regard 
to  the  Cicada  septendecirn,  or  seventeen-year  locusts,  as  furnished  by  a  corre- 
spondent in  Johnstown,  Pennsylvania: 

"  In  a  certain  district  east  of  the  summit  of  the  Alleghany  mountains,  the 
seventeen-year  locusts  appeared  in  1834  and  in  1851,  and  consequently  may  be 
expected  again  in  1868.  In  another  district,  west  of  the  summit  of  the  Laurel 
Hill,  they  were  up  in  1849,  and  again  this  season,  1866.  In  1849  they  appeared 
about  the  middle  of  May,  but  this  year  not  until  the  first  of  June.  Their 
period  of  open-air  existence  is  about  forty-two  days,  during  which  time  their 
eggs  are  deposited.  They  inflict  great  injury  on  trees  by  depositing  their  eggs 
in  the  young  and  growing  branches,  which  they  pierce  for  that  purpose.  The 
branches  thus  injured  always  die.  A  very  remarkable  circumstance  connected 
with  ^heir  appearance  is,  that  the  valley  between  the  summit  of  the  Alleghany 
mountains  and  the  Laurel  Hill  is  free  from  their  visitation." 

A  finit  grower  in  Grayson  county,  Virginia,  says  of  the  common  rose  bug, 
(MacrodactyltiS  subspinostts  :J  **  This  is  the  third  year  that  they  have  appeared 
in  such  immense  numbers.  Last  year  my  entire  orop  of  apples  was  destroyed 
by  them.  They  cluster  upon  the  young  apple  and  destroy  it  when  about  the 
size  of  a  strawberry.  I  have  grapevines  of  the  Isabella,  Concord,  and  Diana 
varieties,  and  not  a  bimch  do  these  insects  leave  me.  Raspberries  are  not 
spared,  and  roses  are  totally  eaten  up  by  them.  They  come  about  the  last  of 
May  and  disappear  towards  the  end  of  June.  Millions  of  them  may  be  seen  on 
an  apple  tree,  and  they  are  like  swarms  of  bees  in  the  air." 

A  history  of  these  insects  and  the  remedies  will  be  found  in  our  report  for  1863. 

A  brief  synopsis  of  a  portion  of  the  correspondence  received  during  the  two 
or  three  months  when  insects  are  most  numerous  may  be  interesting,  as  showing 
the  localities  visited  and  the  damage  done  or  in  prospect.  To  give  all,  or  even 
to  refer  to  all,  would  occupy  more  room  than  is  allowed  for  this  report.  And 
here  let  us  again  urge  those  writing  about  the  depredations  of  insects  to  send 
specimens,  safely  secured  in  small  boxes,  or  otherwise ;  they  will  come  free  of 
postage,  and  wo  shall  then  be  able  to  identify  them  and  give  their  true  names, 
which  no  amount  of  crude  descriptions  will  enable  us  to  do.  In  consequence  of 
the  very  limited  dissemination  of  entomological  knowledge  among  the  mass  of 
farmers,  great  confasion  exists  as  to  names  and  characters  of  common  insects ; 
and  such  a  plan  as  this  would  not  only  do  much  towards  remedying  it,  but  also 
prove  highly  interesting  and  beneficial  to  agricultural  oonmiunities.  The  notes 
referred  to  are  as  follows : 

Denton  county ,  Maryland, — ^Wheat  attacked  by  the  fly  and  joint-worm. 

Netccastle  county ^  Delaware, — ^Wheat  taken  almost  wholesale  by  the  fly  when 
the  use  of  phosphates  is  omitted,  even  though  the  ground  is  otherwise  good. 

Centre  county j  Pennsylvania, — The  caterpillar  (probably  Clisiocampa  Ameri- 
cana— Harris)  has  been  very  destructive  to  fruit  trees. 

Suffolk  county,  Massachusetts, — ^No  apples,  on  account  of  the  canker-worm. 

Adams  county,  Ohio, — The  Hessian  fly  commenced  its  ravages  on  wheat 
May  30. 

iVells  couniy,  Indiana, — ^Wheat  injured  by  a  small  worm. 

Lehigh  county,  Pennsylvania, — Legions  of  caterpillars  (probably  Clisiocampa 
Americana)  maide  their  appearance,  entirely  devouring  leaves  and  blossoms  on 
some  trees. 

Door  county,  Wisconsin. — No  turnip  seed ;  grasshoppers  cut  off  our  entire 
crop,  seeds  and  all,  last  year. 

Perry  county,  Pennsylvania, — Peach  trees  on  the  decline.  They  grow  and 
begin  to  bear,  then  diy  away  and  die.  The  worms  (Trochilium  or  ^geria  exitosaj 
kill  many  of  them,  but  some  die  without  any  apparent  cause. 
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Kent  pouniiff  Maryland. — ^Wheat  much  ravaged  by  the  midge,  or  Hessian  fly. 

Van  Buren  county,  Michigan, — ^Wheat  on  the  openings  troubled  ^ith  the 
Hessian  fly. 

Sarpy  county ,  Nebraska, — The  tent  caterpillar  not  so  numerous  as  for  the  last 
three  years.  The  potato  bugs  {JDoryphora  lO-lineata,  or  ten-lined  spearman)  ap- 
pearing— ^a  soft,  red,  filthy-looking  bug  when  growing;  hard-shelled,  striped 
when  grown,  a  little  oval,  and  about  one-third  inch  in  diameter.  Remedy : 
knock  them  off  and  scald,  bum,  or  soap  them.  Worse  on  white  neshannock 
than  others. 

Trimble  county,  Kentucky, — ^The  tobacco-worm  ia  the  most  formidable  enemy 
of  the  weed,  and  this  season  many  planters  in  this  county  have  administered 
poison  to  the  fly  which  lays  the  eggs.  A  few  drops  of  ratsbane  or  other  poison 
in  a  liquid  form  are  put  into  the  flower  of  the  Jamestown  weed,  wild  morning- 
glory,  &o.,  into  which  they  are  sure  to  insert  their  long  sucking  tubes  and  die 
almost  instantly.  With  the  death  of  each  fly  or  miller,  three  to  five  huBdred 
eggs  are  destroyed,  each  of  which  would  produce  a  worm. 

Hardin  county ^  Kentucky.-^Lsite  potatoes  injured  by  drought  a»d  the  bugs. 

Jackaon  county,  Florida. — The  caterpillar  appeared  in  the  cotton-fields — ^too 
late,  however,  to  do  much  damage  this  season— doubtless  the  Noctua  fcmomisj 
xylina  of  Say. 

Jackson  county ,  JUinois. — ^To  get  rid  of  the  aphis  or  plant  louse  on  cabbage, 
after  the  louse  makes  its  appearance  pull  off  a  waste  leaf  and  turn  it  upside  down  on 
the  cabbage  that  is  lousy.  Early  next  morning  the  lice  will  be  collected  in  great 
numbers  on  the  under  side  of  the  leaf.    Repeat  the  operation  till  all  are  caught 

Woociford  county,  Illinois, — Potatoes  have  been  damaged  to  some  extent  by  a 
beetle  never  seen  here  before  the  present  season ;  it  is  about  one-'third  of  an  inch 
in  length,  and  has  ten  pale  yellow  and  black  longitudinal  lines  upon  its  back — 
probably  Doryphora  10-Uneata, 

Huntington  county,  Indiana, — ^Wheat  damaged  by  the  weevil— probably  the 
wheat  midge. 

Madison  parish  Louisiana, — The  cotton  army-woim  reported  to  have  made 
its  appearance— ^ocfua  xylina  of  Say.  A 

AUegan  county,  Michigan, — "  The  plum  curoulio  has  been  destructive  upon 
peaches.  Many  orchards  are  entirely  stripped.  We  have  also  a  blight  among 
the  apple  trees,  which,  I  think,  must  be  the  insect  pear  blight'  described  by 
Downing.    It  seems  to  be  general.'' 

Ingham  county,  Michigan, — ^The  large,  white  grub-worm — ^probably  the  larv© 
of  some  species  of  beetle-<^has  done  much  damage  to  our  pastures  and  meadows, 
and  com  and  potato  crops — doubtless  lar\^ae  of  the  May-bug  or  beetle  Lachnostema, 

Indiana  county,  Pennsylvania, — Potatoes  injured  by  bugs — ^probably  Lytta. 

Hamilton  county,  Tennessee, — The  cut-worms  very  destructive  to  late  com — 
probably  caterpillar  of  an  Agrotis, 

Be  Witt  county,  Texas. — "The  last  few  days  exhibit  the  worm,  which  may 
or  may  not  prove  fatal  to  a  large  yield  of  cotton." — Noctua  xylina  of  Say. 

Hardin  county,  Texas, — The  cotton  army-worm  appeared  in  some  places  about 
August  12.  • 

Goliad  county,  Texas, — "The  caterpillar  is  now  damaging  the  cotton  voiy 
much,  and  it  is  feared  that  at  least  nine-tenths  of  the  crop  will  be  destroyed/' 

Winnebago  county,  Illinois. — ^Tlie  potato  crop  has  been  injured  by  the  bug  in 
some  places,  while  the  rot  has  damaged  it  generally — ^probably  Doryphora  ]  0- 
lineata. 

Green  county,  Alabama.-i^The  planters'  prospects  are  gloomy  indeed.  Tho 
boll- worm  {Ilcliotliis  armigcraj  and  caterpillar  (Anomis  xylina)  have  nearly 
ruined  the  crop. 

Washington  county,  Mississippi, — Tho  cotton  crop  is  damaged  by  the  araiy 
worm. 
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Taiabusha  county y  Mississippi, — ^^  This  season  has  been  the  most  remarkable 
one  in  the  m^noiy  of  our  planters.  All  crops  have  failed  more  or  less.  The 
boU-wonn  and  cotton  caterpillar  have  done  much  injury." 

Tansas  parish^  Lamsiana. — ^The  second  crop  of  cotton  caterpillars  (Anomis 
aofUfM)  commenced  their  ravages  about  the  5th  of  September^  and  by  the  15th 
the  entire  crop  of  the  county  was  stripped  of  its  leaves. 

Atchison^  Kcmsas. — ^*0n  the  11th  of  September  we  were  visited  by  an  innu- 
merable host  of  grasshoppers,  which  are  now  devouring  everything  that  remains 
green.  Our  late  com,  our  late  potatoes,  our  young  wheat  crop,  and  our  garden 
vegetables  are  being  consumed.  Last  year  they  destroyed  the  crops  of  Colorado, 
ana  this  spring  those  of  Montana,  the  grasshoppers  in  each  case  having  made 
their  appearance  the  fall  previously.  In  the  month  of  May  or  first  of  June  these 
giasBhoppers  were  at  Junction,  about  300  miles  west  of  Fort  Kearney.  On  the 
Ist  of  October  they  reached  Fort  Kearney.  On  the  1st  of  September  they  were 
in  JEtiley  county,  100  miles  west  of  AtchisoQ.  They  move  in  a  direction  south  of 
easf* 

Ckm^ios  oousUy,  CoLorado. — ^^  In  June  there  appeared  millions  of  grasshoppers 
in  this  vaUey,  tfajeatening,  in  some  districts,  to  destroy  all  vegetation,  but  before 
they  oonld  ^read  over  the  entire  ooontry  a  ffreenfiy  made  its  appearance,  which 
truly  proved  our  salvation.  As  I  found  upon  close  examination,  these  flies  de- 
posited their  ^gs  in  the  joint  or  neck  of  the  grasshoppers,  which,  after  two  weeks' 
time,  sansed  Sieir  death.  The  same  examination  was  made  by  the  miUtaiy 
offioers  at  Fort  Garland,  with  Uke  results.''  A  request  was  made  that  specimens 
of  these  ''green  flies"  diould  be  sent  to  the  department  for  examination;  but  as 
yet  none  have  been  received,  so  that  it  cannot  be  positively  known  whether  they 
are  parasites  which  will  eventually  prove  a  dieok  to  the  grasshopper.    • 

Letters  from  Wisconsin  gave  accounts  of  the  ravages  of  cut-worms  and  grass- 
hoppers in  that  State. 

A  New  Jersey  correspondent  refers  to  the  tree  caterpillars  as  entirely  destroy- 
ing orchards  in  his  vicinity,  and  remarks  that,  '^  owing  to  dense  ignorance  among 
the  pe^le,  no  attempt  is  inade  to  prevent  them  except  when,  as  larvse,  they  are 
oomm^Wng  their  ravages,  and  even  then  some  of  the  pious  wiU  turn  up  their 
eyes  mi  talk  about  the  things  as  a  *  plague  sent  by  Frovidenoe.'" 

n^SECTS  AND  THEIE  USES. 

Some  people  look  upon  all  insects  as  injurions,  while  the  truth  is  that  many 
of  Uiem  are  the  best  friends  the  farmer  has,  and  instead  of  preying  upon  his 
crops  they  are  busQy  employed  during  their  brief  existence  ud  ridcUng  his  fields, 
onuiards,  and  gardens  of  other  insects  which  are  really  destructive.  It  is,  there- 
fore, of  Uie  greatest  consequence  to  be  able  to  discriminate  between  Mends  and 
foes— to  know  which  to  kill  and  which  to  spare.  Also,  in  the  economy  of  nature, 
insects  are  of  great  importance  as  food  for  birds,  fli^,  and  animals,  which  in 
their  turn  become  feed  for  man.  The  caterpillar  is  devoured  by  the  caiabus 
or  an  ichneumon  fly ;  these  are  eaten  by  insectivorous  birds,  which  either  serve 
us  as  food  or  enliven  our  gardens  and  groves  with  their  melodious  songs.  With- 
out insects  these  birds  could  not  exist,  and,  although  they  are  not  absolutely 
necessary  to  human  existence,  it  must  be  acknowledged  we  should  miss  their 
songs  and  their  cheering  presence. 

Fishes  also  live  almost  altogether  on  animal  food.  The  gnat  or  mosquito  is 
taken  firom  the  surface  of  the  water  by  the  minnow,  and  this  in  turn  is  swallowed 
by  some  trout  or  pickerel,  which  next  makes  its  appearance  as  a  great  delicacy 
upon  onr  table.  Several  animals  eat  insects,  and,  as  wUl  subsequently  be  shown, 
man  himself  has  been  glad  to  accept  them  as  an  article  of  diet,  both  in  the  Old 
World  and  the  New.  Insects  are  also  of  great  use  in  the  fructification  of  plants 
and  trees  by  conveying  the  pollen  firom  one  flower  to  another,  especially  where 
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tlio  plants  are  too  far  apart  for  the  pollen  to  be  wafted  by  the  wind.  Observe 
in  the  spring  how  flies,  bees,  and  other  insects  dive  into  the  flower  cups,  and  hav- 
ing feasted  on  the  nectar  within,  emerge  covered  with  the  fecundating  dust  or 
]^oilcn,  which  they  deposit  on  the  pistils  of  other  plants,  fertilizing  and  making 
ihem  fruitful,  when,  perhaps,  if  left  to  the  chance  of  winds  they  might  prove 
seedless  and  ban-en. 

Insects  are  very  useful  as  scavengers  in  removing  decayed  vegetable  and  ani- 
mal substances  which  would  otherwise  taint  the  air  and  cause  sickness.  Linnaeus 
states  that  three  flesh  flies  and  their  descendants  would  eat  up  a  dead  horse  much 
sooner  than  a  lion  could ;  and  wo  all  know  how  soon  a  putrid  carcass  is  removed 
by  maggots,  which  are  the  larvee  of  large  flesh  flies.  Water  larvae  purify  the 
element  they  live  in  by  devouring  the  smaller  animalculae  and  the  vegetable 
matter  always  abounding  in  stagnant  water,  and  which  would  otherwise  create  a 
n6xiou8  atmosphere.  Linnsews  says,  **This  will  readily  appear  if  an  experiment 
be  made  by  filling  two  vessels  with  pntrid  water,  leaving  the  larvflB  in  one  and 
taking  them  from  the  other ;  for  that  with  the  larvae  in  will  be  found  pure  and 
without  smell  or  bad  odor,  while  the  other  will  remain  foul  and  putrid  smelling." 
See  also  a  well-kept  aquarium,  in  which  the  exact  balance  has  been  kept  be- 
tween vegetable  and  animal  life,  and  the  water  will  be  found  perfectly  clear  and 
free  from  minute  confervae. 

Some  insects  are  of  great  utility  in  the  arts,  for  medicinal  purposes,  for  dyes 
or  coloring  matter,  and  in  producing  silk.     These  may  be  noted  as  follows: 

The  honey  bee  (Apis  meUifica)  yields  wax  and  honey.  Many  other  varieties 
are  known  besides  the  common  bee  of  this  country.  Kirby  and  Spence  state 
that  in  Madagascar  the  Apis  umcolor  is  domesticated  and  produces  a  greenish 
honey.  *Apis  Indica  is  cultivated  in  India,  and  A.  adansonii  in  Senegd.  The 
Egyptian  bee,  found  also  in  Sjoia  and  Arabia,  fApis  fascicataj  is  one-third 
smaller  than  our  common  hive  bee,  which  it  resembles,  but  has  the  corselet  and 
shield  yellow.  This  bee  was  successfully  introduced  into  Grermany  in  1863,  and 
carried  from  thence  to  England  in  1866,  the  present  year.  Fabricius  thinks  that 
other  bees  in  the  East  and  West  Indies  (Apis  acracnsiSj  Idbaressa,  d:c.,)TD^ht 
be  domesticated  with  greater  advantage  than  even  our  conmion  honey  bee mThis, 
however,  is  to  be  doubted,  as  the  insects  would  probably  die  frx)m  the  eSots  of 
our  cold  winters. 

The  Rev.  J.  Fletcher,  in  his  "Brazil  and  the  Brazilians,"  gives  a  list  of  four- 
teen diflerent  species  or  varieties  of  Brazilian  wild  bees  which  produce  honey ; 
some  of  this  honey,  however,  is  quite  sour,  but  the  majority  of  it  is  good  and 
sweet.  Most  of  these  bees  are  very  small  and  stingless.  He  mentions,  also,  in 
the  same  note  two  kinds  of  wasps  which  produce  honey. 

A  section  of  a  hollow  tree  containing  a  swarm  of  stingless  bees  (Trigoiujt) 
from  South  America  was  placed  in  a  sheltered  position  in  the  propagating  garden 
of  this  department;  but  the  bees  exhibited  veiy  little  energy  during  the  summer, 
and  in  autumn  gradually  died  offi  leaving  the  trunk  with  only  a  small  quantity 
of  coarse,  dark  wax,  and  no  honey  at  all  in  it. 

The  Italian  bee  (Apis  ligustica — Spinola)  has,  however,  been  recently  intro- 
duced, and  promises  to  be  a  valuable  acquisition  to  this  country.  The  bees  are 
said  to  be  more  laborious  and  less  inclined  to  sting  than  the  common  bee,  from 
which  they  may  bo  distinguished  by  broad  orange  rings  on  the  base  of  the  abdo- 
men. The  American  Bee  Journal  of  this  year  (1866)  states  that  ^'  those  workera 
are  pure  whoso  first  three  abdominal  rings  are  bright  orange  or  bufi\  the  first 
being  slightly,  the  second  more  strongly,  and  the  third  broadly,  bordered 
with  black."  The  queen  is  more  fully  and  more  brightly  colored  than  either 
drones  or  workers.  Her  abdominal  rings  have  scarcely  a  peixjcptible  margin  of 
black ;  those  in  which  the  omnge  color  is  greatly  wanting  are  degenerate,  having 
a  portion  of  common  or  black  blood. 
Boes  aro  frequently  termed  by  the  western  Indians  the  white  man^s  fly,  as  the 
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common  broad-leafed  plantain  is  called  by  them  the  whit^  man's  footstep,  both 
making  their  appearance  as  civilization  encroaches  upon  the  Indian  hunting 
grounds. 

A  species  of  ant  in  South  America  also  produces  a  kind  of  honey,  or  sweet 
substance  so  called.  The  abdomen  of  the  insect  is  distended  like  a  small  pea 
and  in  it  the  honey  is  secreted.  The  ant,  however,  must  be  crushed  so  as  to 
rapture  the  body  before  the  honey  can  be  obtained. 

The  culture  of  bees,  in  some  countries,  is  very  extensive  and  profitable.  In 
the  Ukrain,  it  is  stated  by  an  old  author,  some  peasants  possess  from  400  to 
500  beehives ;  and  Niebulu:  states  that  on  the  Nile,  between  Cairo  and  Dami- 
etta,  ho  fell  in  with  a  convoy  of  4,000  hives,  which  were  being  transported  from 
a  region  where  the.  season  of  flowers  was  past  to  one  where  the  season  was  later. 
Many  other  nations  transport  their  bees  from  place  to  place  to  find  more  abund- 
ant food  for  them.  A  great  amount  of  honey  is  made  in  this  country,  but  hurge 
quantities  are  also  imputed  from  the  West  Indies  and  other  places. 

Wax  is  not  gathere(i  from  plants  by  the  bee,  but  is  produced  by  secretion  in 
the  form  of  onall  scales,  which  exude  from  between  the  rings  of  the  abdomeiT. 
This  fact  was  discovered  by  Hiibner,  who  fed  a  swarm  of  bees  exclusively  on 
honey  and  water,  and  found  that  they  formed  a  comb  consisting  of  wax.  White 
wax  is  common  wax  bleached  by  exposing  it  in  thin  slices  to  the  combiued  in- 
fluences of  light,  air,  and  moistm*e,  after  which  it  is  remelteil  and  run  into  moulds. 
Wax  is  also  produced  by  other  insects.  The  female  of  the  Coccus  certfera,  or 
wax  insect  of  China,  nu^es  a  secretion  of  that  nature  for  the  protection  of  her 
yoiing.     Tlus  wax  is  not  common  as  a  oommercial  product. 

The  cochineal  insect  is  well  known  as  producing  dye  or  coloring  matter.  It 
8  a  native  of  South  America,  where  it  lives  upon  the  nopal,  a  species  of  prickly 
pear,  but  in  other  countries  feeds  upon  a  variety  of  other  plants  of  the  cactus 
family.  The  male  alone  has  wings.  The  female  is  wingless,  and  attaches  her- 
fielf  to  tho  leaf  upon  which  she  fe^s.  Cochineal,  as  imported,  is  in  the  form  of 
little  slirivelled  grains,  covered  with  a  whitish  bloom.  These  are  merely  the 
dried  bodies  of  the  female  insects,  which  have  been  killed  by  boiling  water  or 
by  oven  or  stove  heat.  Those  killed  by  dry  heat,  and  having  the  most  white 
powder  on  them,  are  said  to  be  of  the  best  quality.  It  has  been  calculated  that 
it  takes  70,000  of  these  small  insects  to  make  a  pound.  This  useful  insect  was 
introduced  into  Gaudaloupe  and  St.  Domingo  in  1809,  and  in  1826-^27  to  Cadiz, 
in  Spain,  and  to  the  Canary  islands.  It  is  reported  to  have  been  introduced  into 
Florida,  near  Femandina,  some  years  ago ;  but  in  1855  no  traces  of  the  insect 
could  be  discovered.  Leunis  states  that,  in  1850,  800,000  pounds  of  ix)iigh 
cochineal  were  imported  from  southern  Spain  to  England  ;  and,  in  1856,  the 
product  of  the  Canaries  is  estimated  at  1,500,000  pounds,  having  incix)ased  to 
that  figiu*e  from  8  pounds  in  1831.  In  1865,  807,646  pounds  were  im|H)rtcd 
into  the  United  States,  the  value  of  wliich  was  calculated  at  $343,668.  Cochi- 
neal has  been  introduced  into  Algeria,  where  i(f  is  said  to  succeed  very  well. 
As  a  dyeing  material,  this  aiticle  has  lately  been  somewhat  supplanted  by  the 
aniline  colors,  an  organic  alkaloid  obtained  from  coal-tar.  Carmine  is  prepared 
from  the  cochineal.  • 

It  was  thought  at  one  time  that  the  southern  red  bug,  or  cotton  staincr,  so 
called  from  its  beautiful  red  color,  was  capable  of  producing  a  brilliant  dyeing 
material,  and  experiments  were  made  by  an  able  chemist ;  but  it  seems  to  have 
proved  worthless.  Before  the  true  codiineal  was  introduced  into  Europe,  an- 
other insect,  the  Coccus  ilicis,  known  also  as  the  cltemics,  was  used  for  dyes.  It 
was  found  upon  a  small  species  of  evergreen  oak,  common  in  the  south  of  Fmnce, 
Algeria,  and  on  the  shores  of  the  MeSterranean.  This  insect  also  produces  a 
bliKxl-red  or  crimson  dye,  and  it  is  said  that'  the  imperishable  red  colors  of  Brus- 
.sels  and  other  Flemish  tapestries  are  procured  from  it.  The  grains  or  balls  do 
not  resemble  cochineal^  but  are  more  like  small  galls.  The  insect  fonvva  i!vit  it- 
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self  a  small  cocoon,  jp  wbicb  its  eggs  are  deposited,  and  it  is  tue  whole  mass  of 
this  cocoon  which  constitutes  the  diermes  of  commerce. 

Another  insect,  the  Coc(MS  pdonicuSj  is  very  abundant  in  Poland,  and  is  ex- 
tensively exported  irom  that  country  into  Turkey,  where  it  is  used  for  dyeing 
red.  This  insect  feeds  upon  a  species  of  polygonum,  a  plant  of  the  buckwheat 
family. 

Lao  is  the  product  of  an  insect,  the  Coccus  laccay  which  feeds  upon  the  Indian 
fig,  FictM  indica,  and  the  Fiats  rdig^iosa  or  sacred  fig.  Gum  Ino  is  gathered  in 
large  quantities  from  these  trees,  and  from  other  trees  also.  The  female  insect 
is  wingless,  and  generally  attaches  herself  to  the  bark  of  the  branches.  In 
making  the  little  puncture  to  fix  herself  to  the  spot  a  great  quantity  of  vegetable 
matter  exudes  from  the  wound,  and  eventually  surrounds  the  insect,  her  eggs 
and  larv»  producing  on  the  branch  an  irregular  broad  mass,  which,  when  broken, 
presents  a  resinous  appearance.  This  is  the  gum  lac  of  commerce.  Stick  lac 
is  the  resin  as  taken  from  the  tree,  still  incrustin^  the  small  twig  around  which 
it  was  formed.  Seed  lac  ib  the  small  pieces  of  the  broken  resin.  White  shell 
lao  is  made  of  the  broken  lac,  softened  in  hot  water  and  pressed  into  thin  fiat 
cakes.  If  stick  lac  be  broken  and  examined  minutely,  in  the  middle  of  the  resin 
will  be  discovered  the  body  of  the  dead  insect,  and  in  the  little  holes  produced 
by  this  body  a  minute  drop  of  red  fluid,  which,  being  extracted,  constitutes  the 
lao  dye.  It  is  brought  into  market  in  the  form  of  hard  cakes,  of  a  dirty  purple 
color,  which  are  used  for  scarlet,  carmine,  and  other  red  dyes.  Upwards  of 
1,500  tons  of  dye  and  resin  are  annually  imported  into  England  from  tjie  East 
Indies.  In  1865  the  amount  of  lac,  seed  lac,  and  stick  lac  imported  into  this 
country  was  36,117  pounds,  worth  Sd,554;  and  of  lac  dye,  &c.,  about  257,000 
pounds,  worth  $43,041. 

Shell  lac,  dissolved  in  alcohol,  forms  an  excellent  coating  for  amputated 
branches  and  for  wounds  of  fruit  trees,  making  a  waterproof  artificial  skin,  under 
which  the  wood  grows  till  the  wound  is  healed.  Lao  is  also  used  to  stiffen  the 
bodies  of  hats  before  the  silk  is  put  on ;  but  its  greatest  use  at  one  time  was  for 
makiuff  sealing  wax,  which  is  done  by  mixing  it  with  Venetian  turpentine;  a 
little  reruvian  balsam,  and  then  coloring  it  with  vermilion. 

The  Spanish  blister  fiy,  Canthafis  vesicatoria,  an  insect  feeding  on  the  ash, 
lilac,  rose,  and  poplar,  is  found  in  Spain,  Italy,  France,  Russia,  and  also  in  the 
west  of  Asia.  Those  from  Russia  are  considered  the  most  valuable,  and  mav 
xeadUy  be  distinguished  fix>m  others  by  their  great  size  and  by  their  color,  which 
approaches  that  of  copper.  These  insects  make  their  appearance  annually  in 
May  or  June,  and  are  collected  from  the  trees  and  killed  by  plimging  them  into 
diluted  vinegar,  or  exposing  in  sieves  to  the  vapor  of  boilbff  vinegar  and  then  dry- 
ing them.  When  perfectly  dry  they  are  packed  in  casks  or  boxes,  lined  with  paper, 
and  kept  as  much  as  possible  from  moisture  and  exposure  to  the  atmosphere.  There 
are  several  native  species  of  cantharides  in  this  country,  which,  according  to  the 
United  States  Dispensatory,  Hkve  been  used  as  substitutes  for  the  C.  vesicatoria, 
and  found  to  be  equally  efficient.  These  insects  are  generally  known  as  the 
potato  insect.  They  feed  in  swarms  on  the  foliage  of  the  potato,  sometimes  de- 
stroying whole  fields  in  a  few  days.  '  These  might  readily  be  gathered  in  scoop 
nets  of  muslin,  and,  if  a  market  could  be  found,  be  made  profitable,  at  the  same 
time  destroying  a  public  pest.  Li/tta  vittata,  or  striped  potato  fly  j  L,  cinerea, 
ash  colored ;  £.  margifuUa,  or  margined ;  and  L.  atratay  or  black  potato  fly,  are 
.  the  most  common  and  most  destructive.  The  Dispensatory  also  speaks  of  Ijytta 
nuUali  as  bidding  fair,  at  some  future  period,  to  become  an  object  of  much  im- 
portance in  the  western  country,  as  on  the  plains  of  the  Missouri  it  was  found 
by  Major  Long^s  party  to  be  so  nupierous,  feeding  upon  the  scanty  grass,  that 
they  were  swept  away  by  bushels  in*  order  to  clear  a  place  for  camping.  It  is 
said  to  surpass  the  Spanish  fly  in  size  and  splendor,  being  quite  a  large  insect, 
m'tL  the  head  of  a  deep  green  color,  thorax  golden.  (i:Teen)  and  wing  cases  red  or 


REPORT   OF   THE  ENTOMOLOGIST.  35 

golden  purple.  ThoBe  in  the  collection  of  the  musemn,  however,  vary  much  in 
color,  but  are  all  more  or  leas  of  a  golden  green  metallic  hue  on  the  head  and 
thorax,  and  a  bcantifal  red  or  copper  tint  on  the  wing  covers.  Lancaster  states 
that  from  thirty  to  forty  thousand  pounds  of  blister  me&  are  imported  into  Eng- 
land every  year.  ^ 

The  galls  of  commerce  come  to  us  in  the  form  of  small  round  balls,  of  a  dark 
color,  and  varying  in  size  from  a  pea  to  a  marble.  These  galls  are  produced 
by  ft  small  membranous- winged  fly,  C^ips  querc\folii  of  Linn.,  or  Diplolepis  gaUUe 
tinctorue  of  Greoflfrey.  This  insect  or  gall-fly  pierces  the  shoot  or  young  bough 
of  a  small  oak,  and  deposits  an  egg  in  the  wound.  It  is  thought  that  a  peculiar 
fluid  is  instilled  into  the  puncture  which  irritates  the  part  ]  the  egg,  also,  grow- 
ing within  the  gall  or  excrescence,  becomes  a  footless  white  grub,  the  true  larva 
of  the  gall  fly.  It  feeds  on  the  vegetable  matter  around  it,  thus  forming  a 
cavity  or  oval  cell  inside  of  the  excrescence.  After  some  time  the  larva  changes 
to  the  pupa,  and  finally  emerges  a  perfect  gall  fly  from  a  hole  gnawed  through 
its  covering  by  the  insect  itsetf.  It  then  punctures  a  branch  or  leaf,  lays  its  egg, 
and  dies.  Those  galls  are  most  valued  which  are  without  holes,  as  then  the  Sj 
has  not  escaped.  These  are  called  blue,  green,  or  black  galls,  while  those 
which  have  been  perforated  by  the  insect  are  less  valued,  are  gathered  later,  and 
are  called  white  galls. 

Galls  are  imported  principally  from  Smyrna  and  Aleppo,  by  which  latter  name 
they  are  usually  known,  although  thoy  are  also  imported  from  many  other  places. 
They  are  used  in  coloring  black,  and  form  one  of  the  principal  ingredients  in 
making  ink. 

For  writing-ink  the  Aleppo  galls  are  well  bruised,  and  macerated  with  water, 
gmn-arabio,  and  loaf  sugar,  with  sulphate  of  iron  and  green  copperas  cruAed, 
and  all  together  left  for  some  time  before  use.  In  1850  upwards  of  270  tons  of 
oak  galls  were  brought  to  the  British  market,  aside  from  those  imported  from 
other  places.  It  is  probable  that  many  of  the  galls  found  growing  on  our  native 
oaks  might  be  used  for  the  same  purposes.  Our  native  gall  flies,  however,  are 
attacked  by  numerous  parasitical  hy^enopterous  insects,  which  deposit  their 
eggs  in  the  larva  in  the  gall.  These  eggs  become  grubs,  devour  the  rightftil 
possessor  of  the  gall,  and  then  make  their  exit  as  winged  flies,  to  lay  their  effgs 
in  other  gaU  insects.  Any  amateur  naturalist  may  easily  satisfy  himself  that 
galls  are  produced  by  insects  if  he  will  open  one  of  the  excrescences  growing  on 
our  native  oaks.  A  ^mall  whitish  worm  will  be  found  in  the  centre.  This  is 
the  larva  of  the  gall  fly.  If  a  perfect  gall  be  preserved  in  a  state  of  proper 
warmth  and  moisture,  the  flies  will  make  their  appearance.  Galls  are  frequently 
found  on  many  other  trees,  and  on  shrubs  and  herbaceous  plants.  The  common 
blackberry  is,  in  some  places,  particularly  subject  to  them. 

Silk,  another  important  article  of  commerce,  is  produced  by  the  caterpillar  of 
a  small  insignificant  looking  moth,  {Bomhyx  morL)  It  is  said  by  some  that  this 
insect  is  a  native  of  China,  but  Leunis  states  that  it  originally  came  from  the 
province  of  Serica,  in  southern  Asia,  where,  in  autumn,  the  female  lays  from 
three  to  five  hundred  eggs  upon  the  body  of  the  white  mulberry,  tree.  It  is 
claimed  that  the  silk  culture  was  known  as  a  branch  of  industry  in  China  2,700 
years  before  the  Christian  era.  It  then  spread  to  Thibet,  and  was  afterwards 
macle  known  to  the  Greeks  through  their  wars  wnth  Persia.  It  is  said  that  these 
insects  were  first  introduced  into  Constantinople  by  two  Nestorian  monks  in  555. 
A  reward  having  been  promised  for  the  wonns  which  produce  silk,  these  monks 
secreted  some  of  the  eggs  in  a  hollow  cane ;  tliis  was  at  the  risk  of  their  lives, 
the  fK»nalty  for  exporting  them  from  China  at  that  time  being  death.  Henry  IV 
hitr< Minced  silk  culture  into  France  in  1601,  and  Frederick  the  Great  into  Prassia 
in  1700. 

The  natural  history  of  the  silk-worm  is  much  the  same  as  that  of  several  of  our 
common  native  moths.     The  egga  are  Latched  by  heat  of  tlie  almos^W^,  ot 
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Bometimes  by  artificial  warmth.  The  young  worms  are  at  first  of  a  dark  color; 
they  feed  upon  fresh  leaves  of  the  mulberry,  and  shed  their  skins  three  or  four 
times  while  growing.  When  fully  grown  they  spin  a  loose,  flossy  web,  in  the 
centre  of  which  the  cocoon  is  afterwards  made.  Two  fine  thi-eads,  issuing  from 
two  small  openings  near  the  mouth,  are  glued  together  by  a  sticky  matter  re- 
sembling silk  itself,  which  is  produced  from  two  smaller  glands  very  near  the 
rthers.  The  caterpillar  turns  over  and  over  in  the  middle  of  its  web,  spinning 
the  thread  around  itself  till  the  perfect  cocoon  is  formed.  Those  which  gradually 
contract  towards  the  centre,  in  the  shape  of  a  peanut,  are  considered  the  best 
cocoons  for  making  silk.  They  vary  much  in  color,  according  to  the  variety  of 
the  worm,  some  being  perfectly  white,  others  yellow,  buff,  or  of  a  greenish  tinge. 
These  last  are  from  Japan,  and  were,  together  with  several  other  varieties,  pre- 
sented to  the  department  by  M.  Guerin  Meneville,  of  Pains.  The  worm,  after 
perfecting  its  cocoon,  changes  to  the  chrysalis  form  within  it,  and  in  a  few  days 
works  its  way  out  in  the  moth  state,  aftei:  which  it  pairs,  lays  its  eggs,  and  dies. 
The  cocoons,  thus  perforated  by  the  moth,  are  valueless  for  the  pui7>ose  of  reeling, 
and  are  often  stained  by  a  dart  fluid  discharged  by  the  insect  at  the  time  of  its 
escape.  They  are  called  **knubs,^'  or  "husks,^'  and  may  be  carded  and  spun 
like  wool.  The  inner  surface  of  the  cocoon  consists  of  a  ^mmy  matter,  and 
cannot  be  reeled  or  used  as  silk.  To  prevent  the  moth  conung  out  the  cocoons 
are  baked  in  an  oven,  or  scalded  in  boiling  water.  Mr.  Prevost,  of  California, 
states  that  exposing  them  three  days  to  the  heat  of  the  summer  sun  in  that  climate 
kills  them. 

The  article  used  by  anglers,  and  known  as  "  silk-worm  gut,"  is  the  silk  bag 
before  being  spun.  The  worm,  when  ready  to  make  its  cocoon,  is  put  in  pure 
vinegar  for  some  hours,  after  which  it  is  cut  open,  and  the  silk  bags  taken  out, 
stretched,  and  dried.     This  is  the  silk  gut  of  the  shops. 

As  the  silk-worms  are  often  hatched  before  the  leaf  of  the  mulberry  is  out, 
European  authoiitles  advise  feeding  them  on  lettuce  and  dandelion  leaVes,  but 
say  they  never  make  as  strong  and  healthy  worms  as  those  fed  entirely  on  the 
mulberry.  The  Moms  alba,  Morus  mtUtkauliSf  and  Morus  twrettiy  (see  Mr. 
Prevost's  Silk  Grower's  Manual,  California,)  are  their  best  food ;  but,  in  the  mu- 
seum of  the  Department  of  Agriculture  some  worms  were  fed  entirely  on  leaves 
of  the  Osage  orange,  Madura  aurantiaca,  and  were  healthy,  and  made  excellent 
silk,  although  little  attention  was  paid  to  them. 

The  length  of  one  thread,  when  reeled  from  the  cocoon,  is  said  to  vary  from 
300  to  800  yards.  Lancaster  places  it  at  1,526  feet ;  some  authors  make  it  much 
more.  One  ounce  of  eggs  is  calculated  by  Clarke  to  produce  26,650  worms, 
which  will  make  106  pounds  9  ounces  of  cocoons,  the  silk  of  which,  when  reeled 
off,  will  weigh  10  pounds  lOj  ounces.  These  calculations,  however,  will  vary 
according  to  the  variety  of  the  worm  cultivated.  , 

The  principal  disease  affecting  the  silk- worm,  and  often  destroying  millions  of 
them,  is  called  the  muscadine;  and  is  a  fungoid  growth  or  mould  (Botrytis  Ixui- 
siana)  which  fonns  in  the  interior  of  the  woim,  and  afterwards  appeal's  on  the 
surface,  though  not  observable  till  after  death,  and  sometimes  not  even  then  if 
the  skin  of  the  caterpillar  is  very  dry.  A  similar  disease  affects  the  common 
house  fly,  which  may  often  be  found  dead  and  fastened  to  the  window  glass  en- 
veloped in  a  whitish  mould.  In  the  silk-worm  the  disease  is  caused  by  over- 
crowding, and  by  filth  and  insufficient  ventilation.  Lancaster  states  that,  in 
France,  feeding  the  caterpiUai-s  with  sugar  prevents  the  disease  j  others  recom- 
mend sulphur  and  chloride  of  lime.  Burning  all  the  refuse  leaves,  dead  cater- 
pillars and  filth,  might  be  of  use. 

The  average  imports  of  silk  into  England  from  1856  to  1858  were,  annually, 
seven  millions  of  pounds.  In  1840,  2,205,000  pounds  were  consumed  in  Lyons, 
a  silk  rtanufactnriug  town  in  France.  In  18(55,  $16,597,980  worth  of  silk  was 
imponed  into  th'm  coxmtvy;  tliis  amomit  has,  probably,  been  doubled  since.     The 
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colture  of  Bilk  in  this  country  appears  to  excite  little  attention  at  present,  owing 
to  the  high  price  of  labor.  I^Ir.  Prevost,  of  California,  however,  states  in  his 
Silk  Growers  Manual  that  the  business  is  making  some  progress  there,  the  climate 
being  peculiarly  favorable  to  the  growth  of  the  silk-worm.  He  has  a  growing 
plantation  of  2,500  mulberry  trees. 

There  are  several  largo  moths,  natives  of  this  country,  the  caterpillars  of  which 
would  probably  produce  silk,  namely,  Attacus  (Telia)  polypliemus,  Attacus  {Coir 
hsamia)  prometJieay  and  Aitacus  (Samia)  Cecropia.  The  first  named  has  been 
experimented  with  by  Mr.  Trouvelot,  of  Medford,  Massachusetts,  who  states  that 
in  1865  he,  had  not  less  than  a  million  of  the  caterpillars  feeding  upon  bushes 
covering  five  acres  of  ground,  and  pi:6tected  by  not-work.  Of  Ids  success  or 
failure  in  silk-making  we  have  no  account. 

Our  common  basket-worm,  Thyridopteryx  epJiemera^ormiSy  which  feeds  indis- 
criminately upon  all  deciduous  ti-ees,  and  in  the  neighborhood  of  Washington 
appears  to  be  particularly  partial  to  the  red  cedar,  might  be  used  for  silk,  provided 
the  firagments  of  leaves  and  sticks  interwoven  with  the  outer  surface  of  the  cocoon 
could  be  readily  separated  from  the  fibre.  The  silk,  however,  would  have  to  be 
carded,  as  it  would  be  impossible  to  reel  it. 

In  the  Department  museum  is  a  very  large  cocoon,  or  mther  a  mass  of  cocoons 
in  one,  the  work  of  moths  found  on  the  isthmus  of  Panama,  and  which  might  be 
made  useful.  This  cocoon  is  about  eight  inches  long,  by  six  and  a  half  in  its 
greatest  breadth ;  it  is  brownish  white  in  color,  somewhat  triangular  in  shape, 
and  consists  of  a  thick,  parchment-like  covering,  inside  of  which  are  layers  of 
V617  fine  silk,  enclosing  a  mass  of  cells  or  cocoons  of  some  gregarious  caterpillar, 
the  dead  chrysalides  of  which  are  still  within. 

Kirby  and  Spence  mention  "  ovate  nests  of  caterpillars  on  the  Psidium  eight 
inches  long,  of  gray  silk,  which  the  inhabitants  of  Chilpanclngo  and  other  places 
in  South  America  manufacture  into  stockings  and  handkerchiefs.''  Humboldt 
observed  great  numbers  of  similar  nests  of  a  dense  texture  resembling  Chinese 
paper,  of  a  snowy  whiteness,  in  the  provinces  of  Mechoacan  and  the  mountains 
of  Santa  Rosa,  at  the  height  of  10,500  feet  above  the  sea.  They  were  on  the 
arbutus  and  other  trees,  and  were  composed  of  distinct,  separate  layers,  the  inte- 
rior being  the  thinnest  and  very  transparent.  The  silk  of  these  nests,  which  are 
the  work  of  the  social  caterpillar  of  a  BombyXy  iB.  Madrdnttf)  was  an  object  of 
commerce  even  in  the  time  of  Montezuma,  and  the  ancient  Mexicans  pasted 
together  the  inner  layers  to  form  a  glossy  white  pasteboard,  which  may  be  written 
on  without  preparation.  Handkerchiefs  are  still  manufactured  from  it  in  the 
"  Intendancy  of  Oaxaca.^  W.  V.  Wells  also  mentions  a  somewhat  similar  insect 
in  his  explorations  in  Honduras.  He  says :  '^  There  is  also  an  indigenous  silk 
growing  wild  among  the  trees  of  Olancho,  in  Central  America,  the  production  of 
a  species  of  silk-worm,  constructing  a  large  bag  two  feet  in  depth.  Depending 
from  trees  in  the  open  savannas,  at  a  distance,  the  nest  resembles  a  huge  matted 
cobweb.  A  few  pounds  sent  to  England  was  made  into  handkerchiefs,  not 
easily  detected  from  the  common  silk,  of  equal  strength  and  delicacy."  And  the 
writer  adds,  '^  that  a  profitable  trade  in  this  might  be  established,  as  it  can  be 
had  in  any  required  quantity,  simply  for  the  trouble  and  expense  of  gathering." 

He  also  says  tliat  there  is  found  in  South  America  a  very  curious  silk-pro- 
ducing spider.  Mr.  Wilder,  of  Massachusetts,  has  published  the  discovery  of 
a  silk-producing  spider  in  South  Carolina,  which  he  thinks  might  prove  very 
valuable,  if  cultivated.  It  is  hoped  that  his  experiments  may  lead  to  some 
practical  results. 

All  spiders  produce  a  very  strong  fine-  silk ;  but  the  trouble  hitherto  has  been 
to  prevent  them  from  devouring  their  fellow-captives  when  in  confinement, 
especially  if  kept  without  food  for  any  length  of  time. 

We  have  received  no  reports  as  yet  of  the  Attacus  cynthkLj  or  ailanthus  silk- 
wonn,  being  cultivated  as  a  silk-producing  insect  with  soocess  in  this  conntiyi 
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altbough  it  appears  to  Lave  been  perfectly  acclimated,  and  to  have  bred  on  the 
ailanthus  tree  in  the  wild  state,  from  specimens  which  had  escaped  from  confine- 
ment  The  other  foreign  silk-worms  (specimens  of  the  moths  of  which  were 
presented  to  the  Department  of  Agriculture  by  M.  Guerin  Meneville,  of  Paris, 
namely,  Bombyx  (faidlierhia)  haukinicB,  from  Senegal — ^food  plant  bauhinia; 
Bombyx  fantlier<mj  pemyiy  from  China ;  Bonibyx  yama  mai,  from  Japan — food, 
oak  ;  and  Bombyx  myUtta,  from  Bengal ;)  have  not  been  tried  here  yet,  and  it  is 
doubtful  whether  they  would  prove  any  better  than  our  native  Polyphemus  oi 
Cecropia,  if  as  good. 

The  great  trouble  with  any  silk-producing  insect,  raised  in  the  open  air  with- 
out protection,  is  from  the  attacks  of  cats  and  insectivorous  birds.  Several  per- 
sons who  have  tried  i\ieAttacu8  cynthia,  and  who  succeeded  in  hatching  the 
^gs,  state  that  the  birds  destroyed  nearly  all  the  worms  before  they  had  attained 
their  full  ^owth.  Nets  over  trees  might  keep  them  off,  but  the  cost  would  very 
much  dimmish  the  profits  of  wild  silk  culture. 

The  manna  of  druggists  is  the  concrete  juice,  in  flakes,  of  ihafraxinm  omuSy 
or  flowering  ash,  and  several  other  trees.  Many  authorities  state  that  it  is  pro- 
duced by  the  puncture  of  a  cicada  or  harvest  fly,  or,  as  incorrectly  termed  in 
this  country,  the  singing  locust,  which  bores  into  the  t^ngs,  starting  the  sap, 
which  hardens  as  it  flows  out,  and  is  then  gathered  as  the  manna  of  commerce. 
The  same  effect  is  produced  by  artiflcial  incisions  made  in  the  bark  of  the  tree. 

As  food  for  man,  insects  are  of  very  little  utility ;  yet  they  have  been  eaten, 
both  by  the  ancients  and  modems.  Pliny  tells  us  that  the  cossus,  the  lar\'a  or 
grub  of  some  large  beetle,  was  fatted  with  flour  and  esteemed  a  great  delicacy ; 
and  even  at  the  present  time  the  gnigru,  a  large  fat  worm,  feeding  on  the  palm 
trees  in  the  West  Indies,  is  said  to  be  delicious  if  properly  cooked.  Locusts,  or 
large  grasshoppers,  are  still  used  as  an  article  of  food  by  many  of  the  African 
nauons.  One  author  speaks  of  wagon-loads  of  locusts  being  brought  into  Fez 
as  a  usual  article  of  food.  Another  states  that  they  are  used  by  the  Arabs, 
when  there  is  a  scarcity  of  food.  '^  As  a  substitute  for  com,  the  Arabs  would 
grind  up  locusts  in  their  hand-mills,  and  make  cakes  of  the  dough.''  Our  west- 
em  Indians  also  use  the  locust,  or  western  grasshopper,  as  an  article  of  food, 
first  singeing  off  their  wings,  and  then,  after  roasting  them  in  large  quantities, 
pounding  them  between  two  stones,  and  making  a  kind  of  dry  cake^  which  is 
said  to  be  very  nutritious. 

M.  Guerin  Meneville,  of  Paris,  presented  to  this  department  specimens  of  the 
eggs  and  insect  of  corixa  femarata,  a  water  beetle  of  Mexico,  the  eggs  of  which 
are  sud  to  be  gathered  from  the  water  plants,  and  used  as  an  article  of  food  by 
the  dwellers  near  the  lakes  where  they  abound.  The  natives  cultivate,  in  the 
lagune  6f  Ghalco,  a  sort  of  carex,  called  iaute^  on  which  the  insects  deposit 
their  eggs  very  freely.  This  carex  is  made  into  bundles,  which  are  removed  to 
the  lake  Texouco,  and  floated  in  the  water  until  covered  with  eggs ;  the  bundles 
are  then  taken  out,  dried,  and  beaten  over  a  large  cloth.  The  eggs  being  thus 
disengaged,  are  cleaned,  sifted,  and  pounded  into  flour.  The  Chinese,  after 
having  unwound  the  silk  from  the  cocoons  of  the  silk  worm,  cook  and  eat  the 
enclosed  chrysalides.  White  ants,  or  termites,  are  also  eaten  by  many  savage 
nations.  The  above  examples  are  merely  given  to  show  that,  although  contrary 
to  our  ideas  of  taste,  insect  food  has  ^eeu;  and  is  yet,  used  by  many  savage  or 
half-civilized  members  of  the  human  race. 

We  shall  now  turn  our  attention  to  the  insects  which  are  the  direct  benefactors 
of  the  farmer,  inasmuch  as  they  destroy  others  that  injure  his  crops.  Though 
unseen  and  unnoticed  by  him,  they  are  ever  waging  war  with  catei'pillars,  cut 
worms,  plant  lice,  and  many  other  foes  to  the  horticulturist.  Almost  every 
noxious  insect  has  its  own  peculiar  enemy  in  some  other  insect,  which  either 
feeds  upon  or  makes  its  live  body  the  receptacle  for  eggs,  and  the  future  nest 
and  larder  for  its  young  brood.    Among  .the  beetles,  (coleoptera,)  the  cicindela 
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or  tiger  beetle  etands  pre-eminent  for  its  oamivorons  or  insect-destroyiug  pro- 
pensities. Any  farmer  most  have  observed  small,  brilliant-colored,  nimble 
beetles,  on  dry  sandy  roads  or  paths,  continually  flying  a  short  distance  when 
approached,  and  again  settling  down  several  yards  ahe^ ;  these  are  tiger  beetles 
in  the  perfect  state.  The  larva  forms  a  round  hole  in  the  earth  rather  larger 
than  a  quill,  and  lies  hidden  in  it  until  some  passing  insect  falls  into  the  trap, 
when  it  is  immediately  seized  by  a  pair  of  powerful  jaws  and  its  juices  sucked 
out.  It  may  be  readily  ascertained  whether  the  hole  is  untenanted  or  the  larva 
is  ^'  at  home,''  by  introducing  a  straw  or  stalk  of  grass.  If  the  insect  is  in,  it 
seizes  the  intruding  straw  and  assiduously  endeavors  to  push  it  out,  thus  causing 
the  stalk  to  move ;  when,  if  drawn  quietly  out,  the  larva  may  be  brought  up 
with  it.  The  Cahsoma  cididum,  a  large  carabus  of  a  dark  color,  with  several 
rows  of  hollow,  burnished,  copper  spots  upon  the  wing  cases,  is  exceedingly 
usefhl  in  destroying  caterpillars,  grass  worms,  and  other  insects,  both  in  the 
larva  and  perfect  state.  ^  When  the  grass  or  army  worm  was  extremely  abundant 
in  this  neighborhood  a  tew  years  ago,  the  larv®  of  this  beetle,  or  of  C.  scnUatoTj 
were  found  in  lairge  numbers  feeding  upon  them,  gorging  themselves  in  such  a 
manner  as  to  be  almost  unable  to  get  out  of  the  way.  If  kept  without  food  for 
some  time,  they  will  devour  each  other;  and  whenever  they  find  one  of  their 
own  species  so  filled  with  food  as  to  be  inactive,  they  have  no  hesitation  in 
catching  and  destroying  it  Calosama  acnUaior  is  said  to  be  veiy  usefid  in 
destroying  the  caterpillar  of  the  carJier  worm,  (Aniaopteryx  vemaiOyJ  so  destruct- 
ive to  the  orchards  in  the  eastern  States.  The  smaller  species  of  Carabida  live 
in  flowers,  and  most  probably  devour  insects  frequenting  such  places.  The 
Clerida  feed  upon  insects  found  in  or  upon  wood.  The  NecropharuSj  and  other 
allied  insects,  are  useful  in  removing  decayed  and  putrefying  animal  matter,  act- 
ing in  some  degree  as  the  scavengers  of^the  insect  tribe.  The  European  Silpha 
is  said' in  Europe  to  destroy  other  insects.  The  StaphyUnida  are  ever  hunting 
aboat  for  prey.  They  are  insects  of  an  elongate  fonn,  having  very  short  wing 
cases,  found  running  on  the  ground,  and  when  disturbed  or  ahghtinfi^,  they  have 
the  habit  of  curving  up  the  end  of  the  abdomen.  The  water  beetles  and  thek 
larva  feed  upon  the  larv®  of  mosquitos,  gnats,  kc.  The  Cantharides  as  before 
stated,  are  of  great  value  for  medicinal  purposes-^making  blisters,  &o.  All 
the  CoocmeUidtBj  or  lady-birds,  (excepting  EpUachna  barealiSt  which  is  one  of  our 
largest  species,)  are  beneficial  by  destroying  plant  lice  and  scale  insects.  Tbey 
deposit  their  eggs  in  the  midst  of  the  aphides,  and  when  hatched,  the  young 
larvae  immediMel  v  commence  feedmg  voraciously  upon  them,  and  continue  to 
destn>y  them  until  they  change  to  the  pupa  state ;  then  they  remain  motionless 
fastened  to  a  leaf  or  branch,  until  they  again  change  to  the  perfect  insect^— in 
this  stage  to  feed  on  other  insects  and  propante  their  spedes.  ChSoearus  bmd- 
nerws,  a  small  black  lady-bird,  ^ith  two  red  spots  on  its  wing  covers,  is  voiy 
useful  'tn  destroying  bark  lice,  which  are  so  injurious  to  fruit  ti^ees.  I  have  ob- 
served them  early  m  spring  attacking  the  pine  tree  scale,  ripping  open  the  oases 
and  devouring  a  few  of  the  eg^,  leaving  the  rest  to  fall  to  the  earth  when  the 
trees  are  agitated  by  the  wind,  in  this  way  destroying  many  of  this  injurious 
coccus.  Exochomus  guexi,  a  small  red  lady-bird  with  two  black  spots,  is  of 
similar  habits.  It  is  of  great  utility,  by  destroying  the  orange  scale  insect, 
which  has  proved  so  very  destructive  to  the  orange  tree  in  ,Florida.  If  any 
fianner  wishes  to  satisfy  himself  as  to  the  utility  of  the  lady-bird,  he  can  easily 
do  so.  By  minutely  examining  his  rose  bushes  in  the  summer,  when  covered 
vnih  lice,  he  will  find  an  elongate  bluish  black  insect,  somewhat  resembling  an 
alligator  in  shape,  with  more  or  less  orange  or  yellow  spots  on  the  back  and 
sides.  This  is  the  larva  of  a  red  or  black-spotted  lady-bug,  and  if  placed  under 
a  tumbler  with  a  fresh  twig  of  the  plant  covered  with  plant  lice,  after  a  few 
days  it  will  cease  eating,  fasten  itself  to  a  leaf,  shed  Its  skin,  and  assume  the 
pupa  state;  and  in  a  few  days  more  change  again  to  the  perfect  insaot 
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Almost  all  the  Ortlwptera  (grasshoppers,  katydids,  &c.,)  aro  injurious,  with 
the  exception  of  tlio  Mantis  Carolina,  commonly  knowTi  in  the  middle  States 
OS  the  rear-horse.  The  female  of  this  singular  insect,  in  the  autumn,  deposits, 
her  eggs  clustered  together,  enclosed  in  an  iiTCgular  brownish  mass,  or  case, 
upon  the  trunks  or  branches  of  trees.  When  the  young  insects  escape  from  the 
eggs  in  the  spring,  they  are  so  voracious  that  the  stronger  ones  frequently  eat 
the  weaker.  I'kcy  catch  their  prey  by  means  of  the  fore  legs,  which  ai*o  armed 
with  spines,  closing  them  together  like  the  blade  of  a  knife,  thus  impaling  the 
unfortunate  insect,  which  is  soon  devoured.  The  insects  have  been  successfully 
raised  as  far  north  as  the  Hudson  river,  by  bringing  the  agg  cases  from  the 
middle  States,  several  cases  being  found  fastened  to  the  trees  the  next  autumn, 
but  after  that  they  disappeared  enturely. 

Mr.  Walsh  says  of  the  common  thirips:  "They  are  generally,  if  not  univer- 
sally, insectivorous,"  and  that  "  those  occurring  on  the  ears  of  wheat,  both  in  the 
United  States  and  Europe,  are  preying  upon  the  eggs  or  hirvsB  of  the  wheat  midge, 
Diplosis  (cecid(ymyia)  tnfici,  and  are  consequently  not  the  foes,  as  has  generally 
been  imagined,  but  the  friends  of  the  farmer."  They  are  said,  however,  by  gar- 
deners, to  be  injurious  to  plants  in  greenhouses. 

The  Neuroptertty  or  insects  having  four  wings  with  netted  veins,  ore  almost  all 
friends  to  the  farmer,  both  in  their  larval  and  perfect  states,  by  destroying  other 
iosectB  which  are  injurious.  We  will  notice  first  the  dragon  fly,  commonly  known 
as  the  mosquito  hawk  or  darning  needle.  The  larva  of  this  insect  lives  in  the 
water  and  feeds  altogether  upon  other  water  insects  or  land  insects  which  chance 
to  fall  into  the  water  it  inLabits.  The  perfect  insect  is  also  exceedingly  voracious, 
and  may  be  observed  on  warm  srnnmer  days  hovering  over  the  water  or  suddenly 
darting  off  in  pursuit  of  any  insect  it  has  discovered,  which,  when  caught,  is 
carried  to  some  tall  water  plant  and  there  leisurely  devoured.  Among  insects 
they  may  be  compared  to  the  hawks  among  birds,  both  in  their  easy,  swift,  and 
graceful  flight,  and  as  they  live  entirely  by  rapine  and  murder,  carefully  avoid- 
ing any  vegetable  diet  and  feeding  only  upon  the  bodies  of  their  fellow  insects. 
The  water  tiies  and  their  larvae  (Pttryganea)  serve  as  food  for  innumerable  fishes. 
The  larvsB  of  Ilemerobius  and  Chrysopa  live  mostly  on  the  plant  lice,  which  are 
80  very  destructive  to  young  shoots  and  leaves  of  the  hop,  grape,  rose,  &c. 
The  eggs  are  placed  on  long  pedicels  on  a  leaf  among  the  plant  lice,  and  present 
the  appearance  of  very  minute  balls,  each  at  the  end  of  an  extremely  fine  hair, 
and  have  frequently  been  mistaken  for  microscopic  fungi.  The  larvae  feed  upon 
the  plant  lice,  sucking  out  their  juices,  then  casting  away  the  empty  skin. 

The  perfect  insect  of  thct  Chrysopa^  or  lace-wing  fly,  is  of  a  beautiful  light 
green  color  with  delicate  gauze-like  wings,  and  eyes  like  golden  balls.  Some 
of  them  when  crushed  in  the  hand  give  out  a  most  nauseous  odor.  The  ant-lion 
is  very  interesting  to  observe,  as  it  catches  its  prey  by  constructing  artificial  cir- 
cular pitfalls  in  sandy  places  in  the  shape  of  a  cone,  at  the  bottom  of  which  the 
larva  lies  hidden  in  the  sand,  ready  to  seize  with  its  powerful  jaws  any  insect 
which  unfortunately  falls  in.  When  this  happens  the  insect  is  dragged  under 
the  sand  to  prevent  its  struggles,  and  there  devoured,  after  which  the  ant-lion 
comes  out  to  cast  away  the  empty  skin,  (always  at  some  distance  from  the  pitfall,) 
or  to  repair  any  damages  which  may  have  been  caused  by  the  struggling  captive, 
then  again  returning  to  await  fresh  victims.  As  a  general  rule  the  order  of  Neu- 
roptera  is  very  beneficial  to  the  farmer,  doing  very  little  injury  to  his  crops,  «s 
with  few  exceptions  they  feed  on  other  insects. 

The  order  Hymenoptera  comprises  four-winged  insects  which  have  the  wings 
nerved  and  membranous,  such  as  bees,  wasps,  ichneumon  flies,  &c.  With  the 
exception  of  some  wood  or  foliage  eating  insects,  such  as  saw  flies,  the  gooseberry 
worm,  pear  slug,  &c.,  this  order  is  very  beneficial  by  destroying  hosts  of  insects 
which  otherwise  would  injure  the  crops  of.  the  farmer.  Many  of  the  ichneumon 
Hies  deposit  their  eggs  in  the  larv®  of  other  insects.    A  single  egg  is  deposited 
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io  the  body  of  a  caterpillar,  for  example,  ivbicli  batcliing  into  a  small,  footless, 
whitish  grab,  devom^  the  fatty  matter  in  the  interior  of  the  worm,  carefully 
avoiding  the  vital  parts,  sometimes  leaving  the  caterpillar  strength  enough  to 
change  into  a  chrysalis,  when  it  finishes  by  devouring  the  whole  inside,  or  in 
other  cases  eating  its  way  out  of  the  weakened  caterpillar  before  it  perishes,  either 
to  spin  a  cocoon  or  to  bury  itself  in  the  earth  preparatory  to  changing  into  a 
perfect  ichneumon  fly,  which  again  hiys  its  eggs  in  other  caterpillars.  (Jryptus 
inquisitor  J  a  small  yeUow-banded  ichneumon  fly,  destroys  the  TJir^ridopteryx  epJie- 
merctformis  or  basket- worm,  which  is  so  destructive  to  cedar  and  shade  trees  in 
the  middle  States.  The  white  pine  snout  beetle  is  destroyed  by  an  ichneumon 
which  deposits  its  egg  in  the  body  of  the  perfect  insect.  CcUandra  fSitophilusJ 
oryzaey  or  rice  weevil,  is  destroyed  by  Meroporus  gramvnicola.  In  Europe,  in  a 
similar  manner,  Hippodatnia  niactdatay  a  small  lady-bird,  is  attacked  by  a  small 
ichneumon  fly,  the  larva  of  which,  after  feeding  upon  the  interior  of  the  insect, 
eats  it«  way  out,  then  making  a  cocoon  between  the  dead  body  and  leaf  or  branch 
to  which  it  is  attached,  it  changes  first  into  a  pupa,  and  then  comes  forth  as  a 
small  four- winged  fly.  The  cabbage  moth,  Cerostonia  brassicdla,  (Fitch,)  is  de- 
stroyed by  an  ichneumon  which  deposits  its  eggs  in  the  worm.  The  large,  hairy 
catcarpillars  of  the  tiger  moth,  Arctia  ( Pyrrarctia)  isabellaj  do  not  escape,  although 
80  well  defended  by  a  thick  coating  of  bristly  hairs;  they  are  also  destroyed  by 
an  ichneumon  fly.  CcsnocUius  ribiSy  of  Fitch,  is  said  to  destroy  the  destructive 
carrant-l)orer,  TrocJiUium  tiptd\formis. 

The  larch-cheater,  (Tolype  lariciSyJ  a  caterpillar  devouring  the  foliage  of  the 
larch,  ia  destroyed  by  a  parasite  (Phrygadeuon  planosm  of  Fitch)  when  in  the 
ooc4N>ny  the  egg  probably  being  deposited  in  the  caterpillar,  Papilio  asteriaSy 
the  green  catterpillar  with  black  bands  and  orange  spots,  so  destructive  to  pars- 
ley, celery,  parsnips,  and  other  umbelliferous  and  culinary  plants,  is  destroyed  by 
Trogus  exesorius,  a  brownish-colored  ichneumon  fly,  which,  after  devouring  the 
interior,  finally  eats  a  large  hole  in  the  outer  skin  of  the  chrysalis,  and  makes 
its  escape.  Sirex  (Tremex)  cdumbay  the  larva  of  which  bores  into  the  wood  of 
the  pear  and  other  trees,  is  destroyed  by  Pimpla  atrata  or  lunatoTy  a  very  large 
and  sinfi^ar  ichneumon  fly  having  an  immensely  long  ovipositor  and  borer,  which 
looks  like  three  bristles  or  hairs  some  inches  in  length,  issuing  from  the  end  of 
the  abdomen.  Several  of  these  insects  have  been  taken  with  their  ovipositor  so 
firmly  inserted  into  the  woo<l,  when  boring  in  search  of  their  victims,  which  are 
foand  in  the  larva  state,  deeply  buried  in  the  trunk  of  the  tree,  that  they  have 
been  unable  to  extricate  themselves.  The  larvae  of  small  wood-eating  insects 
living  between  the  bark  and  wood  are  destroyed  by  jEphialtes  irritatory  a  small 
ichneumon  fly,  the  larvae  of  which,  after  devouring  the  destractive  wood-worms, 
form  for  themselves  small,  oval,  paper-like  cocoons,  with  flattened  sides,  in  the 
bnrrows  made  by  the  former  inhabitants.  Another  mnch  smaller  Ephialtcs  and 
Bracon  may  also  be  seen  near  wood-piles  in  the  spring,  evidently  on  the  watch 
for  some  opportimity  to  deposit  their  eggs  in  wood-boring  larvae.  Attacus 
fSamiaJ  cecropiay  one  of  our  largest  moths,  is  destroyed  by  the  Ophion  mac- 
rurumy  a  lai*ge,  clay-colored  ichneumon  fly,  the  perfect  insect  of  which  makes  its 
way,  in  the  spring,  out  of  a  hole  eaten  through  the  tough,  thick  cocoon  of  the 
Cecropia.  It  frequently  troubles  young  entomologists,  who,  instead  of  hatching 
oat  the  moth  they  expected,  are  astonished  to  find  a  large  hymenopterus  insect 
in  the  breeding  box  or  cage.  Ophion  bilineatuSy  and  almost  all  the  larger  ich- 
nenmous,  also  destroy  noxious  insects.  Many  of  the  smaller  ichneumon  flies 
( Braconides )  destroy  the  larvae  of  destructive  beetles  living  under  the  bark  of 
ireesy  and  may  be  seen  any  fine  spring  day  hovering  around  logs  in  wood-yards. 
Millions  of  the  aphis,  or  plant  louse,  are  destroyed  by  the  larvae  of  minute  four- 
wiuged  flies.  Aphidius  and  Trioxyx,  the  perfect  insect  of  which  deposits  a  single 
egg  in  each  plant  louse,  which,  hatching  into  a  grub,  destroys  the  insect,  then 
gnawB  its  way  out  through  the  empty  i£in.    Any  hop  or  grape  grower  can,  by 
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carefal  examination  of  the  leaves  most  infected  trttli  the  lice,  satisfy  himself  in 
regard  to  this  fact.  He  will  find  the  empty  skins  of  multitudes  of  the  lice^  which 
are  of  a  dirty  brownish  color,  adhering  to  the  leaf,  each  with  a  round  hole  in  the 
abdomen,  through  which  the  parasitd  has  escaped.  FteromaluSf  a  very  small 
parasitic  four-winged  fly,  is  said  in  Europe  to  destroy  the  Chlorips^  which  is 
destructive  to  wheat.  Pachymerus  caldtraiar  (Europe)  is  parasitic  on  Ceddomyia 
triticay  wheat-midge  or  red  wpevil,  so  destructive  to  wheat  in  this  country,  whilst 
another  ichneumon,  also  European,  destroys  Cephus  pygnusuSy  the  larvflB  of 
which  lives  in  the  stem  of  the  wheat  plant.  The  Iflav®  of  C hrysqbothris 
femoratdy  a  beetle  destructive  to  apple  and  oak  wood,  are  destroyed  by  a  small 
chalcis.  The  Eurytoma  Jwrdeij  or  joint-worm,  although  belonging  to  a  family 
essentially  parasitical,  (insects  preying  upon  other  insects,)  is  said  by  many 
authors  to  be  destructive  to  wheat,  baney,  &c.,  by  forming  hard  knots  or  galls 
in  the  stem  of  the  plants.  This  is  doubted,  however,  by  other  entomolo^ts, 
who  state  that  it  is  merely  parasitic  upon  another  fly  which  causes  the  swellings. 
My  own  experience  is  that,  although  I  have  raised  numbers  of  the  true  EuryU>ina 
liordeif  from  diseased  stems  of  wheat  grown  in  Virginia,  at  tUe  same  time,  and 
from  the  same  stems,  I  merely  raised  two  other  specimens  of  parasitic  bymen- 
optera,  (belonging  near  the  Pteromalus,)  wliiob  had  evidently  devoured  the  grub 
of  the  true  Eurytoma  hordeiy  and  no  other  insects  whatever.  A  species  of  Tory- 
mus  is  also  said  to  destroy  the  joint-worm.  The  much  dreaded  Hessian  fly,  so 
destructive  to  the  wheat  plant  by  injuring  the  stem,  is  destroyed  by  a  species  of 
Platygaster  or  Ptercmaltis,  a  veiy  minute  hymenoptera,  which  destroys  it  alter  it 
has  assumed  the  pupa  state,  in  which  they  spin  little  brownish  cocoons,  and  in 
due  time  eat  their  way  out  as  perfect  flies.  The  ChalcididiB  are  minute  four- 
wingeS  flies,  frequently  of  bright  or  metallic  colors,  and  with  elbowed  antenn®. 
Some  of  the  species  deposit  their  eggs  in  the  case  or  enter  covering  of  the  bark- 
lous^B,  or  scale  insects  of  the  apple,  orange,  and  other  trees.  The  larva,  after 
feeding  upon  the  eg^s  and  body  of  the  insect,  makes  its  escape  through  a  round 
hole,  gnawed  througn  the  outer  covering  of  the  scale  itself.  This  was  frt^quently 
found  to  be  the  case  in  Florida,  upon  examining  the  large,  round,  or  oyster- 
shaped  scale;  but  the  oblong,  attenuated  scale,  shaped  like  a  long  mussel  shell — 
which  was  the  real  cause  of  the  orange  blight,  and  has  been  imported  with 
foreign  oran^  trees— has  never  appeared  to  have  any  such  parasite ;  and,  there- 
fore, mnltipbed  so  rapidly  as  to  destroy  whole  groves.  Galls  on  oaks  also  fre- 
quently produce  small  parasitical  four-winged  flies,  instead  of  the  true  cynips,  or 
proper  owner  of  the  gall,  the  larvce  having  fed  upon  the  rightful  possessor.  Some 
very  minute  parasites  even  pierce  the  eggs  of  other  insects,  and  deposit  their 
eggs  therein ;  the  larv»  produced  from  them,  after  devouring  the  contents,  change 
into  pupsB  in  the  empty  shells,  and  escape  as  a  perfect  insect.  Small  ichneumon 
flies  are  even  produced  from  the  eggs  of  a  heteropterous  insect,  or  plant  louse. 
The  tobacco- worm  sphinx  {Macrosila  Carolina)  is  destroyed  by  a  minute  ich- 
neumon, which  deposits  its  eggs  in  the  body  of  the  caterpillar ;  the  larve  live 
upon  the  fatter  matter,  and  eventually  kill  the  worm  before  it  changes  into  the 
chrysalis;  they  then  eat  small  holes  in  its  skin,  spin  themselves  up  in  small,  oval^ 
whitish  cocoons,  which  frequently  remain  adhering  to  the  skin  of  the  sickly,  dying 
cateipillar,  until  the  change  to  the  perfect  insect,  a  four-winged  fly.  Another 
small  parasite  destroys  the  elm  sphinx  (Ceratomia  quadricomis)  in  a  similar 
manner;  but  the  cocoons  are  agglutinated  together,  and  look  like  the  very 
minute  cells  of  a  species  of  bee.  liie  lackey  caterpillar,  Clisiocampa  americanOj 
or  decipiens,  which  forms  cobweb-like  nests  in  the  forks  of  fruit  trees,  is  attacked 
and  likewise  destroyed  by  another  minute  parasite,  Cleonymus  cU$iocanip(B.  The 
vaporer  moth,  Orgyia  leucostigma,  is  destroyed  by  TricJwgramma  orgyicB,  seven- 
teen parasites  having  been  taken  from  one  insect.  One  Acronycta  caterpillar 
killed  by  these  insects  has  no  less  than*forty-four  holes  bored  into  its  dried  skin 
bjr  the  grabs  when  making  their  escape.    The  young  caterpillars  of  Afiisota 
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(I>ry€€ampa)  senaioriaf  so  destructive  to  oak  foliage,  is  destroyed  by  a  small 
ichneoinon,  which  deposits  bat  one  egg  in  each  worm,  the  dried  skins  of  which, 
each  perforated  ^-ith  a  small  hole,  may  be  seen  by  dozens  attached  to  the  leaf  of 
the  oak  in  the  spring,  or  early  summer.  Various  species  of  butterflies  are  also 
attacked  by  these  small  ichneumon  flies ;  and  to  show  how  destructive  they  must 
be,  out  of  about  twenty  apparently  healthy  chrysalides  of  Agraulis  vanUks, 
taken  from  the  rails  of  a  fence  in  Georgia,  only  three  or  four  clianged  into  the 
perfect  insect ;  all  the  rest,  upon  examination,  having  been  killed  by  minute 
ichneumons.  Some  of  these  grubs,  when  they  come  from  the  body  of  their  vic- 
tims, make  cocoons  of  a  loose  white  web  which  closely  resembles  a  small  piece 
of  loose  cotton  fibres.  Ants  kill  and  devour  any  injured  or  crippled  insects  they 
can  find,  and  have  been  observed  in  the  south  attacking,  and  even  destrojdng, 
the  healthy  caterpillars  of  the  gra£S  army-worm.  AfnmopJula  gri^ius,  a  large 
ichneumon-shaped  fly  with  extremely  attenuated  pedicel,  or  foot-stalk,  to  its  body, 
which  swells  suddenly  at  the  extremity,  is  often  seen  in  September  busily  em- 
ployed in  carrying  cat^illars  to  its  nest,  to  form  food  for  its  young  when  hatched. 
Almost  all  the  allied  species  have  somewhat  sunilar  habits,  and  destroy  multitudes 
of  insects,  harroda  arffmtata,  a  small  wasp-like  insect,  was  taken  in  the  act  of 
carrying  off  a  cricket  a  large  as  itself,  no  doubt  as  food  for  its  young.  Eumenes 
fraiema,  or  the  potter  wasp,  is  said  to  fill  her  clay  cells  with  canker-worms, 
{Anisqpterpx  vermxtOj)  frequently  collecting  eighteen  or  twenty  of  these  destruc- 
tive caterpillars  as  food  for  her  young  larvae.  One  of  the  conunon  dirt  daubers, 
which  form  clay  cells  under  the  roofs  of  bams  and  in  other  sheltered  places,  pro- 
vides nothing  but  spiders  for  its  young.  After  filling  the  cells  with  half-killed 
^iders  for  its  larvsB  when  hatched,  it  closes  the  entrance  with  mud,  thus  leaving 
a  supply  of  firesh  food.  The  Ve^wke,  or  wasps,  although  they  do  destroy  ripe 
fruit,  at  the  same  time  act  usefully  in  killing  flies  and  other  insects.  The  CkadOj 
or  locust,  is  carried  off  by  a  large  species  of  wasp,  Stisus  spedoms;  and  the 
tarantula  of  California  is  said  to  be  destroyed  by  another  wasp-like  insect,  in  a 
similar  manner. 

The  Lepidopieraf  or  butterflies  and  moths,  are  all  more  or  less  injurious  to 
plants,  shrubs,  and  trees,  but  only  when  in  the  caterpillar  state.  As  butterflies, 
they  live  only  by  sucking  the  nectar  of  flowers  and  do  no  injury  whatever,  but  the 
caterpillars  produced  from  their  eggs  do  much  injury  to  the  crops.  The  silk- 
worms are  the  only  species  which  are  beneficial  to  mankind  in  the  production  of 
the  silk  of  commerce. 

Among  the  Heterapteray  or  plant  bugs,  many  may  be  found  which  are  oseful 
by  destroying  noxious  insects,  although  the  majority  live  upon  the  juices  of 
plants  which  they  extract  by  means  of  their  piercer,  thus  injuring  vegetation 
very  seriously. 

Mr.  Chapman,  of  Iowa,  writes  to  the  department  that  he  has  observed  Anna 
spinosOf  an  insect  generally  considered  injurious  to  plants,  feeding  with  avidity 
open  the  larvae  of  Dorypwra  tenrUneataj  or  ten-lined  spearman,  the  insect  so 
destructive  to  the  potato  in  the  west  We  have  ourselves  seen  Stiretrus  diana, 
a  dark  blue  plant  bug  with  orange  yellow  markings,  killing  the  EpQachna  bare- 
ahSy  a  large  reddish  yellow  and  black  spotted  lady-bird  which  is  so  injurious  to 
the  squash  vine  foliage.  Eeduvius  fwvenarius  is  a  large  and  singular  looking 
plant  bug  of  a  grayish  color,  having  a  high  semicircular  ridge  on  its  thorax, 
armed  with  perfectly  arranged  teeth  or  protuberances,  somewhat  like  the  spokes 
of  a  wheel,  (hence  also  termed  the  wheel  bug.)  It  is  constantly  employed,  from 
the  moment  it  hatches  from  the  egg,  in  destroying  caterpillars  and  other  insects 
by  first  piercing  them  with  its  proboscis  and  then  sucking  out  the  juices.  Their 
^gs  are  deposited  in  a  hexagonal  cluster  on  the  bark  of  the  tree  in  the  autumn. 
The  young  ones  when  first  hatched  are  of  a  red  color  and  their  food  is  plant 
^ce  and  other  small  insects,  and  when  they  can  find  nothing  else  they  destroy 
each  other.    As  they  grow  larger  they  shed  their  skin,  and  their  food  is  then 
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large  caterpillars,  or  indcftd  any  insect  tliey  can  overpower.  A  dozen  of  these 
insects,  if  placed  near  one  of  the  web  nests  of  the  caterpillar  so  destructive  to 
frnit  and  shade  trees,  will  destroy  almost  every  caterpillar  in  it,  as  each  one  is 
able  to  kill  and  devour  several  daily.  Care  must  be  taken  however  when  hand- 
ling old  insects,  as  they  are  apt  to  sting,  and  the  poison  from  theu*  puncture  being 
extremely  strong,  is  much  more  painful  and  dangerous  than  the  sting  of  a  large 
hornet  or  wasp.  Evagoms  nihiduSy  a  medium  sized  red  and  black  heteropterus 
insect,  prevs  also  upon  other  insects,  and  has  been  found  busily  employed  feed- 
ing upon  tfie  orange  plant  louse  in  Florida.  Several  species  of  Pentatoma,  Nobis, 
Pi/rates,  &c.,  feed  also  upon  insects,  and  no  doubt  destroy  a  great  many  of  our 
insect  foes.  Some  of  the  water  bugs  feed  upon  larvae  of  mosquitoes  which 
frequent  the  same  water.  * 

The  order  Homoptera,  comprising  the  cicada,  tettigonia,  (improperly  termed 
thrips,)  plant  louse,  and  scale  insects  are  almost  all  very  injurious  to  vegetation 
by  living  upon  the  juice  of  growing  plants. 

Among  the  Dipferay  or  two- winged  insects,  many  ore  very  useful  in  destroying 
or  removing  putrid  animal  and  vegetable  substances,  others  pass  their  larvae 
state  in  the  bodies  of  other  insects,  and  like  the  ichneumon  flies,  kill  great  num- 
bers of  them,  while  some,  when  in  the  perfect  or  fly  state,  feed  entirely  upon  in- 
sects, which  they  pierce  with  their  proboscis  to  suck  their  juices.  Midas  flatus, 
or  the  orange  banded  midas,  a  large  black  fly,  having  a  broad  orange  band 
a<jross  the  abdomen,  destroys  other  insects;  the  larvae,  nowever,  feed  upon  de- 
cayed wood. 

The  family  of  Asiliida*,  in  the  fly  state,  feed  upon  insects.  Asilus  sericetis, 
a  large  brownish  species,  was  captured  in  the  spring  while  flying,  feeding  upon 
a  humble-bee  much  larger  than  itself,  which  it  had  killed  and  was  carrying 
about  with  it  in  its  moutli  or  on  the  end  of  its  proboscis.  The  curious  appear- 
ance it  presented  while  thus  engaged  first  attracted  attention  and  led  to  its  cap- 
ture ;  indeed  nothing  is  more  common  in  spring  and  early  summer  than  to  see 
the  female  of  Dasypogon,  Asilus  and  Erojc  flying  from  place  to  place  with  some 
large  fly  which  they  have  captured  in  order  to  suck  its  juice.  Doubtless  in  this 
way  they  destroy  many  noxious  insects.  The  tachina  and  sarcopJiagaj  medium 
sized*  flies,  which  resemble  the  common  house  fly  in  color  and  general  appear- 
ance, but  are  much  larger,  are  as  beneficial  as  the  ichneumon  flies  before  men- 
tioned, in  destroying  caterpillars.  The  eggs,  one  to  three  or  more,  are  deposited 
upon  the  first  three  segments  of  the  body  of  the  caterpillar  near  the  head,  and 
wiiere  it  is  impossible  for  the  persecuted  worm  to  get  rid  of  them  by  bit- 
ing or  pulling  them  off  with  its  jaws.  These  eggs  are  glued  to  the  caterpillar, 
so  that  when  dry  they  cannot  be  removed  without  tearing  the  skin.  They  may 
frequently  be  seen  upon  the  grub  of  the  tobacco  moth  in  the  shape  of  small 
whitish  grains  on  the  first  segments.  It  is  useless  to  try  to  raise  any  caterpillar 
on  which  these  eggs  have  been  deposited,  as  the  larvae  when  hatched  penetrate 
into  the  body  of  the  worm,  eventually  killing  it.  When  they  leave  it  (through 
holes  bored  in  its  skin,)  they  go  into  the  ground ;  the  outer  skin  contracts  and 
hai'dcns  into  a  brown  oval  case,  inside  of  which  the  pupa  is  formed.  These  flies 
not  only  attack  the  tobacco  worm,  but  almost  every  other  caterpillar;  they  have 
been  found  in  great  numbers  on  the  grass  or  army  worm.  Tachina  vivida,  a 
very  bristly  large  brownish  fly,  destroys  the  caterpillars  of  Dryocampa  (Eacles) 
imperialiSj  or  imperial  moth,  which  feeds  upon  oali,  pine,  plane,  and  other  trees. 
An  Anthrax  has  been  bred  from  the  chrysalis  of  a  moth.  The  Si/rphici,  small, 
active,  wasp-like,  two-winged  flies,  generally  of  a  dark  color  banded  with  bright 
yellow,  and  which  may  be  seen  any  summer  day  hovering  like  humming  birds 
over  flowers,  are  exceedingly  beneficial,  as  the  female  deposits  her  eggs  near  the 
much  dreaded  plant  lice,  where  they  soon  hatch  into  footless  grubs,  which  imme- 
diately begin  to  feed  upon  the  lice,  destroying  multitudes  of  them.  When  the 
larva  has  completed  its  g^-owth  it  fixes  itself  to  a  leaf  and  changes  to  the  pupa 
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state.  The  perfect  fly,  when  ready  to  emerge,  forces  itself  out  of  the  thicker 
end  of  the  pupa  case,  which  is  egg-shaped.  The  larvae  of  a  species  of  Baccha 
are  very  useful  in  Florida,  as  they  destroy  the  orange  plant  lice.  A  species  of 
TozopharGy  belongiog  to  the  Bimbyliariij  was  produced  from  the  clay  case  or 
round,  pot-shaped  nest  of  Eumenes  frateitia,  or  potter  wasp,  found  adhering  to 
the  branch  of  a  small  shnib.     It  had  evidently  devoured  the  rightful  possessor. 

Many  other  insects  beneficial  to  the  farmer  might  be  mentioned,  but  as  those 
have  been  enumerated  which  are  the  best  known  and  most  useful,  and  as  this 
article  is  intended  for  the  instruction  of  farmers  and  young  entomologists,  and 
not  for  the  scientific  naturalist,  it  will  be  unnecessary  to  expatiate  more  on  this 
sabject.  Sufficient,  however,  has  been  said  to  prove  that  the  study  of  the  natural 
habits  and  instincts  of  insects  is  of  the  greatest  consequence  to  the  farmer  in 
order  to  know  which  are  friends  and  which  are  enemies.  Without  the  aid  of 
these  small  predaceous  and  parasitic  allies,  noxious  insects  would  increase  to  such 
an  extent  as  to  render  all  labor  unavailing,  for  all  noxious  insects,  with  very  few 
exceptions,  are  destix)yed  by  some  other  insects,  either  as  food  for  themselves  or 
their  young.  Thus  it  is,  while  there  are  multitudes  of  noxious  insects  destroy- 
ing our  crops,  there  are  at  th%  same  time  useful  ones  appointed  by  a  special 
providence  to  diminish  their  numbers,  to  check  their  too  rapid  increase;  and 
while  the  farmer  sees  only  the  damage  done  by  those  that  are  injurious,  he  never 
observee  those  which,  unappreciated  and  unseen,  are  silent^  engaged  in  the 
work  of  their  destruction. 

TOWNEND  GLOVER.  * 

Hon.  Isaac  Newtox,  Commissioner. 
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Sir  :  I  have  the  honor  herewith  to  submit  a  report  of  operations  in  the  chem- 
ical laboratory  of  the  department  since  'the  date  of  my  appointment  as  chemist 
These  labors  have  been  limited  to  a  period  of  six  months,  and  embrace  analyses 
of  various  kinds  made  on  the  application  of  parties  scattered  through  a  majority 
of  the  States  of  the  Union.  The  materials  submitted  for  analysis  may  be  classi- 
fied under  three  heads : 

1.  Soils  and  natiu-al  manures. 

2.  Produce  of  soil  lyid  educts  therefrom. 

3.  Mineral  and  metallurgic  analyses. 

Besides  the  foregoing,  the  laboratory  has  been  engaged  with  analyses  for  other 
departments  of  the  public  service. 

Soil  analyses, — Under  the  class  of  soils  very  many  analyses  have  been  made 
for  agriculturists,  and  cliiefly  for  those  interested  in  the  cultivation  of  the  grape. 
The  majority  of  the  samples  of  soil  forwarded  for  analysis  are  in  quantities  too 
small,  and  do  not  appear  to  have  been  selected  with  that  care  necessary  to  secure 
a  trustworthy  analysis  upon  which  the  farmer  might  safely  predict  the  success 
of  bis  mode  of  cultivation.  In  selecting  soils  for  analysis,  ?i\'Q  or  six  spadefuls 
should  be  taken  from  different  parts  of  the  field,  and,  after  being  spread  out  in  a 
thin  layer  for  several  days  to  dry,  should  be  put  twice,  at  least,  thi*ough  a  fine  sieve 
to  insure  uniform  mixture.  If  a  complete  analysis  be  required,  not  less  than  two 
pounds  should  bo  sent ;  for  a  partial  analysis,  three  or  four  ounces  will  be  suf- 
fiacnt.     If  the  soils  of  diffcroiit  parts  oi  a  given  field  vary  much  in  charaxster^ 
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equal  amounts  from  each  of  the  kinds  Bhould  bo  mixed  together  before  being 
sifted. 

Very  many  of  the  inquiries  made  of  the  department  show  that  some  (and  not  a 
sraall  portion)  of  the  farming  community  have  no  clear  idea  of  the  value  of  an  analysis 
of  the  soil.  For  example,  a  farmer  sends  for  analysis  a  sample  of  soil  which,  he 
states,  poisons  his  crop,  and  desires  to  know  what  the  poison  is  and  how  to  cor- 
rect it.  He  gives  no  information  of  the  crop  poisoned,  his  rotation,  nor  the  posi- 
tion and  physical  quality  of  his  ground.  An  analysis  of  the  soil  failed  to  detect 
any  inj^edient  noxious  to  plants  generally  or  in  excessive  quantity,  but  showed 
from  the  debris  of  rush  and  marsh  plants  that  it  was  cold  and  waterlogged. 
Chemistry  cannot  help  ground  in  such  condition ;  and  the  farmer  would  do  well 
to  remember  that  the  chemical  constitution  of  the  soil  is  only  one  of  the  three 
principal  considerations  in  cultivation,  the  others  being  the  wants  of  the  crops 
proposed  to  bo  grown  and  the  nature  and  composition  of  the  manures  designed 
for  such  crops. 

The  physical  properties  of  a  soil  are,  perhaps,  of  more  importance  to  the  oon- 
sideration  of  the  farmer  than  the  chemical  constitution.  The  latter  he  can  control 
and  ameliorate  by  manure  so  as  to  make  it  suitable  for  most  crops,  of  which  the 
abundant  use  of  common  farm  manure  on  every  land  is  a  patent  example ;  but  the 
physical  properties  of  land  oppose  at  every  step  the  efforts  of  the  agriculturist  to 
grow  certain  classes  of  plants  on  soils  not  physically  favorable  to  Uieir  life. 
.  The  physical  qualities  of  a  soil  are  exerted  upon  the  atmosphere  above  it  and 
upon  the  subterranean  water-currents  below  it ;  and  in  proportion  as  it  draws 
most  largely  upon  these  is  a  soil,  generally  speaking,  most  productive.  Thus  a 
soil  of  good  physical  textmre  and  porosity  may  excel  in  value  soils  which  are 
richer  in  chemical  constituents.  Hence,  the  analysis  of  a  soil  to  determine  its 
chemical  ingredients  is  of  little  value  if  considered  as  in  itself  the  means  of  de- 
termining the  worth  or  the  wants  of  the  land ;  and  if  so  considered  without  due 
regard  to  its  physical  condition,  the  needs  of  the  crops,  and  the  manure  at  com- 
mand, it  will  inevitably  result  in  disappointment  and  bring  chemical  science  into 
unmerited  disrepute. 

Natural  manures. — Of  natural  manures  a  few  have  been  examined,  consistinff 
of  peat  and  shell  marl.  Samples  of  peat  and  muck  have  also  been  forwarded 
with  requests  for%nalyses  and  directions  concerning  their  use.  These  have  been 
complied  with,  but  particulars  are  of  no  public  beneflt. 

Products  qfsoil — Under  this  head  areCplaced  plants  grown  for  food  or  technical 
uses,  such  as  grapes,  sorghum,  beet,  and  other  sugar-yielding  plants,  with  exam- 
ination of  their  educts,  as  wines  and  brandies  from  native  juices  fermented. 

Grapes  and  wine. — A  sample  of  grapes  from  a  wild  grape  of  the  locality,  cul- 
tivated by  Mr.  F.  13.  Fancher,  Albany,  New  York,  was  received  for  examination 
as  to  its  quality  as  a  wine  producer.  The  grapes  were  red,  medium  sized,  plump, 
and  thin-skinned.  They  were  placed  unaer  the  press  immediately  upon  arrival, 
and  upon  examination  yielded :  Amount  of  juice,  66  per  cent. ;  epecifio  gravity 
of  filtered  juice  not  neutralized,  1.084;  dry  grape  sugar,  by  Fehhng's  test,  7.66 
per  cent. ;  acid,  neutralized,  calculated  as  dry  tartaric,  8.05  per  cent. ;  cream  of 
tartar  present,  1.146  per  cent.  The  grape  is  deficient  in  sugar,  which  culti\Ti,- 
tion  might  increase.  The  comparison  of  this  grape  with  other  varieties  may  be 
obtained  by  reference  to  the  report  of  the  department  for  the  year  1862,  p.  570 
et  seq. 

A  sample  of  wine  from  a  native  gi'ape  foi-warded  by  Mr.  Heald,  of  Pepperell, 
Massachusetts,  yielded  the  following  results :  Specific  gra\aty,  1.007;  tartaric  acid 
per  oz.,  0.38  grain;  sugar,  trace;  free  acid,  3.3  per  cent.;  extract,  2.4  percent.; 
spirit,  9.6  per  cent.  This  wine  contains  less  than  the  usual  quantity  of  tartaric 
acid  and  an  unusual  amount  of  acetic  acid,  and  is  much  too  sour  for  ordinary  use. 
It  was  not  received  in  good  condition,  acetic  fermentation  having  set  in  by  rea- 
son  of  the  bad  sealing  of  the  bottle.    Too  little  caie  \a  beetowed  upon  the  man- 
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ner  of  forwarding  samples  of  ffrape  joice  and  wine  to  tbis  department  for  exam- 
ination. By  not  cai-efuUv  excluding  the  external  air,  the  liquid  becomes  spoiled 
wtile  in  transitu.  Mr.  Meald  calls  the  grape  of  this  wine  the  Fox  grape ;  but 
this  term  is  hardly  specific  enough,  as  in  various  localities  different  varieties  of 
vine  receive  this  title.  No  information  of  the  exact  grapo  yielding  the  juice 
sent  from  Albany,  examined  as  above,  could  be  obtained.  The  chief  value  of 
such  analyses  reverts  to  the  individual,  and  is  of  little  public  good. 

Before  agriculture  cair  hope  to  attain  a  rational  amount  of  assistance  frxtui 
chemical  science,  there  must  exist  the  closest  possible  union  of  the  field  and  the 
laboratory.  It  is  not  sufficient  to  know  merely  what  amount  of  mineral  elements 
is  contained  in  a  root  or  a  gr^n  crop,  and  whether  the  soil  contains  such  total 
qoimtitiesy  to  answer  the  question  wnether  that  crop  can  be  grown  profitably  on 
that  soil.  As  regards  the  plant,  it  is  necessary  to  know,  in  addition,  at  what 
.  period  of  growth  any  or  alt  of  these  elements  are  taken  up  from  the  soil ;  and 
on  the  part  of  the  soil,  it  is  requisite  to  know  whether  it  can  eliminate  the  quan- 
tity needed  at  the  time  required.  Many  soils  contain  every  mineral  element 
which  a  crop  requires,  but  are  so  slow  in  decomposition  that  the  crop  foils  for 
want  of  the  snpply  at  the  right  time.  Now,  to  ascertain  these  wants,  and  the 
time  when  they  are  felt,  experiments  on  the  growing  plants  should  be  made 
almost  weekly ;  and  thus  a  constant  communion  of  work  between  the  chemist 
and  the  agriculturist  is  called  for,  in  order  to  work  out  a  complete  solution  of  the 
questions  arising  in  the  history  of  the  growth  of  any  of  our  food  crops.  This  has 
already  been  attempted  by  Professor  Anderson,  in  connection  with  the  High- 
land Agricultural  Society  of  Scotland,  upon  two  of  the  most  common  crop»— 
turnips  and  potatoes ;  and  though  his  experiments  are  neither  wholly  exhaustive 
nor  of  conclusive  value  here,  yet,  as  examples  of  the  road  which  chemistry  and 
agriculture  must  tiavei  together  for  mutual  benefit,  they  are  invaluable,  and  stand 
as  models  for  future  work.  The  opportunities  which  this  department  enjoys,  in 
the  possession  of  a  gaixlen  and  farm,  which  may  be  placed  in  connection  with  the 
laboratory,  particularly  favor  this  line  of  investigation;  and  arrangements  have 
been  ma^e,  in  conformity  with  the  foregoing  expression  of  views,  to  ascertain  the 
ratable  growth  and  mineral  appropriation  of  some  of  our  most  common  crops,  at 
different  and  progressive  stages  of  their  growth.  Analyses  of  crops  made  in 
Europe  are  uncertain  guides  on  this  continent,  and  serve  only  for  general  results. 
Be/ore  we  have  exact  knowledge  of  the  wants  of  our  crops,  it  will  be  necessary 
to  make,  beforehand,  a  series  of  analyses  similar  to  those  alluded  to  above;  for, 
inaamuch  as  the  climate  of  Europe  and  mode  of  cultivation  differ  from  those  on 
this  continent,  so  wiU  the  proximate  principles,  in  relative  amount,  differ  gven  in 
the  same  species  cultivated  in  both  places.  The  influences  of  season  and  cli- 
mate in  developing  one  set  of  principles,  and  of  delaying  the  appearance  of 
another,  have  bcNBn  as  yet  but  little  studied  in  our  country.  It  is  proposed,  during 
the  coming  summer,  to  make  a  series  of  analyses  on  a  few  of  our  growing  crops, 
in  order  to  ascertain  and  determine  some  of  the  physiological  conditions  in  the  life 
of  these  plants ;  and  as  the  sugar  interest  is  one  of  great  importance  in  the  United 
Statesi,  preparations  have  been  made,  by  the  selection  of  pure  French  ^ed  for 
planting  on  the  farm  of  the  department,  to  examine  the  growth  of  the  sugar 
beet,  in  reference  to  the  appearance  of  the  sugar  in  the  juice,  so  as  to  be  able  to 
determine  its  ratable  increase,  and  the  point  of  CTOWth  at  which  the  amount  is 
highest.  It  is  proposed  to  apply  the  same  mode  of  analysis  to  growing  sorghum ; 
and  thus,  having  soil,  manure,  and  cultivation  of  these  two  valuable  sugar-^neld- 
inff  plants  under  observation  and  control,  it  is  confidently  hoped  that  some  results 
valuable  to  American  agriculture  will  be  obtained. 

Sugar  plants. — The  lateness  of  the  season  when  I  entered  on  duty  prevented 
any  experiments  on  the  fresh  plants.  Daring  the  early  spring,  some  experiments 
upon  an  improved  mode  of  clarifying  sorghum  juice  ana  sirups  were  carried  out 
in  the  laboratory  bj  Mr.  WlUuuu  Clough,  of  Cincinnati,  the  able  ediloi  ot  \Xi<b 
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Sorgo  Journal.  Tho  improvement  consists  in  the  use  of  metnllio  snlts,  of  high 
specific  gravity,  which,  in  their  passage  through  the  Lot  and  neutralized  liquor^ 
carried  downward,  by  their  mechanical  effects,  all  impurities,  and  in  a  few 
minutes  produced  a  clear  and  fine  looking  sirup.  The  insolubility  of  the  prepara- 
tion used  as  the  clarifier  serves  as  the  protection  to  the  sugar  liquid,  so  that  no 
poisonous  or  unpleasant  impregnation  can  occur.  Mr.  Clouglf  s  experiments  were 
satisfactory  and  successful. 

A  portion  of  the  sorghum  grown  in  the  garden  during  the  past  summer,  after 
having  been  cut  in  August,  was  stacked  on  the  ends,  stripped  of  the  outer  loose 
leaves,  and  left  in  this  condition  out  of  doors  in  the  early  winter.  In  the  months 
of  December,  1866,  and  January  following,  several  of  these  stalks  were  examined 
in  the  laboratory,  with  a  view  to  ascertain  what  change  had  been  effected  by  the 
exposm-e  to  the  air,  and  the  occasional  night  frosts  of  the  late  fall.  The  general 
result  was  that  the  juice  had  a  higher  specific  gravity,  and  a  larger  percentage  ^ 
of  sugar,  than  wore  yielded  by  the  living  cane.  The  stems  examined  on  January  * 
23d  vielded :  Total  sugar  in  cane  juice,  20.00  j  cane  sugar,  11.10  j  glncose,  8.9o'; 
specific  gravnty  of  juice,  1.069.  The  density  of  the  juice  and  the  total  amount 
of  sugar  >*ielded  are  much  higher  than  that  of  the  fresh  sap ;  the  effect  of  the 
stacking  in  air  is  to  evaporate  a  portion  of  the  water  of  the  sap,  leaving  a  rel- 
atively stronger  juice.  This  juice  obtained  in  January  may,  with  advantage,  bo 
compared  with  the  juice  obtained  from  the  fresh  stalks,  immediately  after  being 
cut,  on  September  27,  1866.  The  determinations  were  made  by  Dr.  J.  B.  Hayes, 
then  the  assistant  in  the  laboratory,  upon  new  varieries  sown  in  the  garden,  And 
marked  Nos.  Ill  and  IV.  No.  III.  Specific  gravity  of  juice,  1.083;  onorystal- 
lizable  sugar,  4.38  per  cent. ;  cane  sugar,  7.86  per  cent. ;  total  bu^  in  juice, 
12.24  percent.  No.  IV.  Specific  gravity  of  juice,  1.075;  uncrystallizable  sugar, 
3.60  per  cent.;  cane  sugar,  5.94  per  cent.;  total  sugar  in  juice,  D.54  per  cent 
Contrasting  the  amount  of  sugar  in  the  fresh  and  dry  cane,  the  latter  greatly  pre- 
ponderates; and  were  the  question  only  on  the  amount  of  sugar  to  be  obtained, 
the  decision  would  be  in  favor  of  working  on  the  partially  dried  canes;  bat  on 
observing  the  ratio  of  glucose  and  cane  sugar  in  the  fresh  juice  and  that  expressed 
later,  it  will  be  remarked  that  the  relative  amount  of  glucose  is  much  higher,  so 
that  the  sugar  appears  to  be  gradually  passing  into  glucose  the  longer  it  remains 
in  the  cane,  showing  that  the  fermenting  causes  are  as  active  within  the  stem  of 
the  drying  cane  as  after  the  juice  has  been  expressed  and  exposed  to  the  air. 
Several  attempts  were  made  in  the  laboratory  to  granulate  the  sugar  of  this 
juice;  but  whether  neutralized  and  defecated  or  not,  the  invariable  result  was 
Ihe  disappearance  of  cane  sugar,  and  a  uniform  sirup  of  uncrystallizable  sugar. 
Thus  tar,  then,  laboratory  examinations  indicate  the  necessity  of  evaporating  the 
juice  of  the  recently  cut  thanes,  if  it  is  desired  to  obtain  any  crystallizablo  sugar. 
The  dark  coloring  matters  appear  also  to  adhero  more  closely  to  the  sugar  in  the 
juice  of  dry  canos. 

It  is  obvious  to  every  one  connected  with  agriculture  that,  since  the  farming 
coramunity  has  in  practice  determined  upon  the  extended  cultivation  of  sugar- 
yielding  plants,  there  can  be  no  doubt  of  the  duty  resting  upon  the  department, 
and  the  advantage  to  be  gained  by  its  efforts,  to  aid  the  producei-s  in  the  advance- 
ment of  their  object  by  affording  whatever  assistance  lies  within  the  power  of 
science.  Considering  the  ^-ide  extent  of  our  country,  there  never  can  be  in  true 
apiculture  any  clashing  of  interests,  as  to  what  plant  is  fittest  to  be  grown  for 
yielding  sugar.  The  variety  of  the  climate  and  the  necessities  of  the  cultivator 
forbid  the  country  to  depend  on  one  plant  alone.  Where  the  cane  ceases  to 
p*ow,  the  sorghum  and  the  beet  can  enter  into  the  rotation,  and  even  these  two 
cannot  be  considered  competitors.  The  beet  produces  chiefly  cane  su^ar,  and 
crystallizablo  sugar  can  bo  readily  obtained  from  it.  Its  refuse,  while  of  no 
high  value  as  a  food  material  for  cattle,  is  eminently  valuable  as  a  manure.  The 
sorghum,  while  it  contains  some  cane  sugar  in  its  early  juice,  loses  it  as  it  ad 
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vances  in  life,  and  in  all  cases,  by  the  usual  methods  of  defecation  and  clarifica- 
tion, its  existing  sugar  is  almost-  wholly  converted  into  uncrystallizablo  sugar ; 
BO  that,  while  for  sirup-making  alone  the  sorghum  may  be  superior,  it  is  inferior 
to  the  beet  as  iresh  fcnod  or  fodder  for  cattle,  or  as  a  plant  from  which  sugar  can 
be  readily  obtained.  Considering  the  universal  consumption  of-  sugar  by  the 
population  of  this  country — at  a  rate  approiiching  twenty-five  pounds  per  year  for 
each  individual — ^tho  rapid  augmentation  of  our  numbers,  and  our  dependence 
upon  foreign  countries  for  the  greater  portion  of  the  supply  of  this  necossaiy 
article  of  diet,  the  attention  of  the  agricultural  community  might  profitably  be 
directed  toward  the  culture  and  growth  of  those  plants  which  not  only  yield 
sugar,  but  are  otherwise  so  useful  for  fodder  and  fresh  food,  and  for  manure. 
The  statesman  acknowledges  the  propriety  of  raising  crops  for  our  own  consump- 
tion when  the  balance  of  trade  is  against  us,  and  every  consumer  desires  the 
home  production,  if  thereby  the  article  be  cheaper.  AAier  a  few  decades  have 
passed,  the  amount  of  sugar  required  to  bo  imported  for  our  own  use  will  be 
enormous.  At  present  we  supply  only  one-third  of  the  demand,  leaving  nearly 
350,000  tons  of  sugar  to  be  supplied  from  foreign  sources — an  amount  which  in 
every  future  year  will  need  to  be  increased.  Thus  the  Bocessity  for  the  more 
extended  cultivation  ai  sugar  plants  is  incontestable.  , 

There  are  but  two  of  these  at  present  known  to  the  civilized  world  which  can, 
by  processes  oi  manufacture,  steadily  and  profitably  yield  crystallizable  sugar. 
These  are  the  sugar  cane  and  the  beet.  There  are  few  countries  so  favored  by 
their  extent  as  to  be  able  to  cultivate  both  plants.  The  sorghum  and  maple,  as 
sources  of  sugar,  may  be  placed  out  of  view,  inasmuch  as  the  supply  of  sugar 
from  both  is  limited,  and  the  separation  of  the  sugar  is  not  a  remuaerative  pror 
cess.  In  all  our  northern  and  northwestern  States  w6  have  the  climate,  soil,  and 
other  favorable  conditions  for  securing  a  large  yield  from  the  sugar-beet ;  and  to 
the  frurmer,  whether  raised  for  its  sugar,  or  for  its  fattening  qualities  for  stock, 
or  for  its  manure  yield,  it  is  one  of  the  most  valuable  of  the  crops  which  are 
embracod  in  his  rotation.  The  raising  of  beets  for  sugar  is  not,  like  that  of 
sorghum,  an  experiment  on  which  opinion  is  divided,  fialf  a  century  of  growth 
in  France  has  made  it  the  sugar  plant  of  that  country.  It  has  extended  into 
Grennany,  Prussia,  and  Poland,  and  would  long  since  have  been  the  source  of 
the  sugar  crop  in  England  did  not  her  colonial  policy  forbid  its  manufacture. 
The  processes  and  machinery  are  brought  to  a  high  perfection,  and  the  manu- 
facture of  beet  sugar  is  now  carried  on  with  the  same  exactness  and  economy  as 
that  pursued  in  a  cotton  mill  or  other  factory.  If  we  add  to  this  the  fact  that 
even  a  slight  chemical  experience  in  the  matter  justifies  the  assertion  that  beets 
laiaed  under  an  American  summer  are  relatively  more  saccharine  than  those 
grown  in  £urope,  there  is  certainly  a  sufficient  stimulus  to  cultivation,  and  in- 
sured seciuity  against  experimentad  loss,  to  justify  the  American  farmers,  north 
of  Mason  and  Dixon's  line,  in  planting  large  breadths  of  land  in  this  beet,  and 
in  forming  manufactories  in  the  vicinity  to  work  them  up. 

Seeds  of  the  most  approved  varieties  of  French  and  German  beet  having  been 
imported  by  the  department,  a  series  of  experiments  on  their  growth  and  relative 
value  will  be  carried  out  this  summer,  the  results  of  which  will  be  communicated 
in  a  subsequent  report. 

Setting  aside  the  value  of  the  sugar  beet,  there  are  some  results  of  observa- 
tions made  in  the  laboratory,  which  appear  to  indicate  that  the  common  varieties 
of  beet  will,  under  proper  cultivation,  yield  a  large  share  of  sugar  juice — larger, 
in  fact,  than  is  usually  supposed.  In  this  respect,  the  "  long  yellow  turnip 
beet''  yielded  a  considerable  excess  over  the  "  Englefield  orange  globe"  and  the 
"  Carter  orange  globe."  Thus,  of  the  two  varieties  cultivateil  m  the  garden, 
under  similar  conditions,  the  quantity  of  juice  yielded  and  residue  left  were  very 
different.     Sixty-eight  ounces  of  each,  crushed  and  pressed,  yielded— 

Long  yellow  timiip,  12  ounces  of  juice,  and  66  ounces  of  residue, 
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Englofield  oiAiige  fflol>c,  7^  ounces  of  juico,  and  60^  ounces  of  rc»iduo. 
Thf  juice  itB^lf  vancd  in  the  most  marked  manner. 


Long  jellow  |  Englefield  orange 


turnip  beet.  globe  Beet. 


.Specific  gravity  of  juice  ... 

Percentage  of  wnter 

Wutory  extractive  and  ash  . 

Acid,  chiefly  oxalic 

Cane  sugar 


Although  these  beeta  were  of  largo  aize^  and  therefore  did  not  yield  a  percent- 
age of  sngar  eqnal  to  younger  roots,  yet  the  quantity  obtained  firom  the  long 
yoUow  turnip  was  unusually  largo.  While  it  is  not  advantageous  to  have  very 
lar<^  roots  for  sugar  extraolion,  therein  also  no  economy  in  the  use  of  very  amall 
oj\t»,  on  accoont  of  the  ihoreased  labor  m  the  aeoessary  cleansing  processes; 
thoiigb  they  are  relatively  richer  in  suofar.  In  order  t»  obtain  the  greatest 
amount  of  sugar  the  root  should  be  pushed  on  rapidly  in  growth^  and  be  retained 
in  the  ground  the  shortest  time  possible.  A  plendful  supply  of  water  in  the 
early  summer  favors  this  very  much.  If  the  growth  of  the  beet  be  delayed 
till  late  summer,  a  portion  of  the  cane  sugar  is  liable  to  be  lost  by  conversion 
into  glucose  and  lactic  acid  within  the  pbmt.  Strong  manmes,  yielding  ammo- 
nia, appear  to  favor  this  change.  As  the  l>eot  family  are  potash-loving  plants, 
the  manure  should  bo  chieBv  iarm-manure,  in  moderate  quantity,  with  plenty  of 
wood  ashes,  as  these  develop  the  growth  of  leaves  with  rapidity,  and  increase 
the  quantity  of  sap  in  the  young  plants.  The  results  of  Oorewinder's  experi- 
ments on  the  sugar  beet,  cultivated  near  Lille,  in  Franco,  show  that  the  addition 
of  gnano  to  the  plants  diminishes  the  amount  of  sugar  in  the  juico.  It  would 
appear  as  if  the  introduction  of  ammoniacal  salts  into  tho  body  of  the  root  favors 
rapid  oxidation,  and  thereby  destroys  the  cane  sugar.  The  natural  acids  of  tho 
beet  are  malic  and  oxalic,  tho  latter  being  predominant ;  and  as  this  acid  is  the 
reenlt  ef  partial  oxidation  (or  of  deoxidation)  within  the  vegetable,  its  presence 
might  be  made  to  serve  as  an  index  to  the  conditions  of  the  plant  favorable  to 
the  preservation  of  cane  sugar,  and  its  quantity  might  bo  increased  by  judicious 
additionsof  manures  containing  potash. 

An  experiment  canied  out  at  the  Beet-root  8ugar  Company's  farm  at  Chats- 
worth,  Illinois,  during  the  past  year,  obtained  an  average  of  crystalliaable  sugar 
in  the  juice  equal  to  7^  jKjr  cent,  j  this  falling  to  5^  per  cent,  upon  refinins^.  So 
rich  a  product  for  the  flrst  year  is  ver}-  encouraging,  as  tho  result  was  obtained 
on  the  ordinary  soil,  unmanured,  but  rich  in  native  fertility.  Tho  beets  were 
not  cmshed  immediately  on  being  i-ai.scd,  owing  to  the  want  of  machinery ;  but 
it  is  asserted  that  a  Joss  of  but  ono  per  cent,  of  sugar  was  tho  result  of  fom- 
months'  delay  in  expressing  the  juice.  Hhould  this  account  be  verified  by  fiuther 
experiment,  the  value  of  tho  beet  would  rise  in  comparison  with  sorghum,  since 
it  does  not  appear  possible,  from  results  given  in  this  report,  to  obtain  crystalliz- 
ablo  sugar  from  partially  dry  canes  without  considerable  loss. 

MINERAL   AXD  METALLURGIO  ANALYSIS. 

Under  this  class  are  placed  samples  of  minerals  used  in  the  arts  and  manufac^ 
tures,  and  the  ores  of  the  common  and  noble  metals,  as  hon,  lead,  copper,  zinc, 
tin.  manganese,  silver,  and  gold. 

Samples  of  paint-earths,  as  substitutes  for  oil-colors  and  suitable  for  out-door 
work,  pipe-clays,  fuller's  earth,  pottery  clays,  and  similar  minerals  have  been 
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forwarded  to  this  office  by  fonncrB  and  others,  firom  whose  ground  they  were 
taken.  Thete  have  been  aniformly  examined  and  reported  upon.  Numerous 
samplea  of  gold  and  silver  ores  and  other  inetalliferous  minerals  have  been  for- 
warded for  examination  and  report,  as  well  ^m  agriculturi»tH  as  from  pri\-ate 
partiea  not  owning  the  laads  from  which  they  come,  all  requiring  a  minute  and 
full  chemical  assay  to  determine  their  exact* value.  A  few  of  these  have  been 
acted  upjon ;  but  it  would  Ih5  very  desirable  if  this  last  variety  of  analysis  were 
omitted  in  the  laboratory*,  as  it  requures  special  arrangements  not  otherwise  neces- 
sary in  an  agricultural  laboratory,  and  also  has  no  claim  upon  the  attention  of 
the  department,  having  no  bearing  iipon  agricultimil  progress.  Moreover,  it 
occupies  a  vast  deal  of  the  time  which  otlier\viso  woula  be  more  appropriately 
devoted  to  the  ^>ecial  art  for  the  advancement  of  which  this  department  was 
founded.  The  oropriety  of  any  department  of  the  government  authorizing  work 
to  bo  done  for  the  benefit  of  private  enterprise  is  questionable,  and  aa  theit)  are 
at  all  tixnee  abundant  sooroea  of  employment  for  chemical  science  in  connection 
with  a^oolture,  a  lew  of  which  aie  alluded  to  in  this  report,  the  work  in  the 
labomtoiy  should  bo  confined  witliin  its  proper  sphere  of  limitation. 
2leq>ectfully, 

THOMAS  A^'TISELL,  M.  D. 
Hon.  Isaac  Nxwxox,  Commisiiontr. 
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Sifi :  I  have  th^  honor  to  report  upon  tlic  facts  of  agiiciilturo  and  its  produc- 
tionSy  its  changes  and  its  progress,  for  the  year  ISGG.  It  has  been  a  period 
franght  with  interest,  full  of  ieais  and  expectations,  and  crowned  with  nungled 
disappointments  and  successes.  While  the  war  raged,  plenty  ruled ;  and  the 
year  of  the  greatest  military  loss  and  dc^ondency  was  that  of  the  lai'gcst  agri- 
coltond  abundance  and  hopefulness.  TIio  God  of  battles  lighted  with  smiles 
the  fields  of  Ceres  as  an  caruest  of  the  light  so  soon  to  he  »liecl  on  those  of  Mars. 

THE  CROPS  OF  18G0. 

Dming  tlie  period  since  18G3  there  lias  bceu  a  gradual  and  rcgulai-  decline  in 
the  onore  important  cereal  products,  not  in  itself  ^ulhcicutly  marked  to  cause  hard- 
ship, except  to  the  poor,  but  made  more  grievous  to  the  great  moss  of  consnmeis 
by  reckless  speculation  facilitated  by  a  plethora  of  monetary  ciiculution  and  the 
ease  of  conversion  of  national  bonds  to  tho  ordiuaiy  uses  of  cmTency.  This 
country  has  not  been  singular^  diu'ing  this  period,  in  a  diiuiuiuished  production 
of  cereals.  The  year  18G3  was  also  one  of  plenty  in  England,  France,  and 
EurojMJ  generally.  The  following  is  the  estimated  acreage  and  product  of  wheat 
in  France  for  that  and  the  two  succeeding  years  : 

Hectares  sown.  Hectolitres  obtaiueJ. 

1863 6,  918,  768  116,  781,  794 

1864 6,  839,  073  111,  274,  018 

1865 6,  891,  440  95,  431,  03S 

The  hectare  is  2.471  of  our  acres,  and  the  hectolitre  3.8375  bushels,  and  the 
yields  above  equivalent  respectively  to  19.3,  19,  and  15.9  bushels  per  acre.  The 
year  1866  was  also  one  of  moderate  production  in  France. 
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The  English  harvests,  never  adequate  to  a  full  supply  of  bread  for  the  people, 
were  in  these  years  deficient  in  about  the  same  proportion  as  in  France  and  the 
United  States.  In  proportion  to  acreage,  however,  the  usual  average  yield  is 
as  much  greater  than  that  of  France  as  ours  is  smaller. 

During  the  same  period  the  annual  product  of  wheat  in  the  States  not  in  re- 
bellion was  estimated,  in  round  numbers,  as  follows : 

1863 173,  000,  000  bushels. 

1864 100,  000,  000    *' 

1865 148,  000,  000    " 

1866 143,  000,  000    " 

The  wheat  crop  of  the  United  States  in  1849  was  100,485,944  bushels;  in 
1859,  173,104,924 — an  increase  of  72  per  cent.  The  increase  in  population, 
during  the  same  period,  was  nearly  36  per  cent  The  opening  of  new  wheat 
lands  in  the  west,  the  increasing  use  of  farm  machinery,  and  the  enlarged  facili- 
ties for  transportation  in  every  direction,  fending  to  a  general  diffusion  and 
unstinted  use  of  wheat  flour,  naturally  caused  the  percentage  of  wheat  production 
to  outrun  that  of  population ;  and  the  same  causes  will  continue  to  operate,  to  a 
considerable  extent,  through  the  present  decade.  At  that  rate  of  increase,  the 
product  in  1869  should  b#  297,000,000.  In  1866  it  should  have  been  about 
242,000,000.  It  becomes  a  question  of  interest  and  importance,  how  much  has 
production  fallen  short  of  these  figures!  Its  consideration,  in  view  of  the. late 
scarcity  and  high  prices,  involves  an  inquhy  into  the  deficient  production  of  the 
last  three  years,  1864  to  1866,  inclusive.  It  has  been  repeatedly  canvassed,  and 
the  most  extravagant,  wild,  and  unfounded  calculations  have  been  made,  too  often 
in  the  interest  of  mad  speculation,  and  designed  to  excite  the  fears  of  consumers 
and  extort  exorbitant  prices.  Serious  as  the  deficit  has  been,  it  has  been  grossly 
exaggerated,  after  the  crop  has  mainly  passed  out  of  the  hands  of  producers,  and 
has  become  so  reduced  as  to  be  easily  controlled.  This  falsification  has  been  so 
uniform,  near  the  close  of  each  crop  year,  and  so  persistent  and  bold,  that  the 
most  erroneous  notions  have  seized  the  public  mind  as  to  the  extent  of  the  loss. 

Estimating  then,  as  above,  the  wheat  crop  of  the  States  reported  for  four 
years  past  at  143,000  bushels,  the  product  of  the  eleven  southern  States,  now 
first  included  in  our  statistical  reports  at  17,000,000,  and  that  of  the  Pacific 
coast  at  15,000,000,  (California  yielding  11,000,000,)  the  total  product  of  the 
United  States  would  be  175,000,000  bushels,  instead  of  242,000,000,  which  we 
should  have  upon  the  ratio  of  increase  between  1850  and  1860.  "flm  indicates 
a  falling  behind  anticipated  progress  to  the  extent  of  67,000,000  bushels,  a  defi- 
ciency sufficiently  great  to  satisfy  croakers,  who  deem  erroneous  any  statement 
looking  to  more  than  half  a  crop. 

The  corn  crop  for  the  whole  country,  in  1866,  was  estimated  at  880,000,000 
bushels.  A  portion  of  it  was  in  bad  condition,  not  to  be  counted  at  the  full 
value  of  good  com.  The  deficiency  was,  therefore,  practically  augmented,  tend- 
.  ing  to  high  prices,  and  anticipations  of  scarcity. 

An  examination  of  the  following  tables  will  reveal,  approximately  at  least, 
other  pecnliai-ities  of  the  harvest  of  1866. 
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A. — Skatmng  the  amount  in  husheU,  4^.,  of  certain  principal  crops  of  tJie 
several  States  named,  the  yield  per  acre,  the  total  acreage,  the  average  price 
in  each  State,  and  the  value  of  each  crop,  for  1866. 


Products. 


a 
< 


r3 


"8 


^ 


I 


J 


525 


|»0 


J 
^ 


MAIKC. 

Indian  com ; . busbcla . . 

Wheat *•      .. 

Bye "      .. 

Oats »*     ... 

Barley "      .. 

Buckwheat "      .. 

Potatoes «*      .. 

Tobacco ponndfl.. 

Hay toDB 


Total. 


KEW  HAMPSHIRE. 

Indian  com bushels. . 

Wheat *♦      .. 

Bye ** 

Oats *•      .. 

Barley **      .. 

Buckwheat •*      .. 

Potatoes •*      .. 

Tobacco pounds.. 

Hay tons 


Total. 


VERMONT. 

Indian  com bushels 

Wheat '♦ 

Bye •» 

Os3i% ** 

Barley ** 

Buckwheat **  . 

Potatoes " 

Tobacco pounds 

Hay tons... 


Total. 


MASSACHUSETTS. 

Indian  com bushels 

Wheat ** 

Bye ** 

Oats " 

Barley " 

Buckwheat " 

Potato^ ** 

Tobacco pounds 

Hay tons... 

Total 


1,624,239 
103,  J&O 
156,649 

2,653,626 
742,619 
367,  :W4 

6,146,726 


33 
12.7 
17 

27.7 
24 
31 
156 


49,219 
15,208 
9,215 
95,799 
30,943 
11,851 
39,402 


35 
86 
39 
69 
02 
90 
51 


957,772 


1,197,215 


19  28 


1,447,470 


1,321,281 
305,653 
161,559 

1,481,018 

105,03iii 

76,455 

3,692,860 


32 
16.2 
16 

29.2 
25 
22 
138 


41,290 
18,868 
10,097 
50,720 
4,202 
3,475 
27,976 


1  3r 

258 
1  39 

68 
1  19 
1  08 

49 


665,395 


.84 


792,137 


17  88 


1,490,975 
614,692 
154,783 

4,846,015 
104,390 
225,252 

5,305,045 

59,000 

862,878 


33.3 
20.2 
18.5 
40.3 
29 
30 
148 


948,765 


44,774 

30,430 

8,367 

120,249 

3,600 

7,508 

35,845 


1  41 

2  67 
1  51 

63 
I  23 
1  00 

43 


862,878 


15  61 


1,113,651 


2,363,245 
160,123 
401,538 

1,278,465 
144,598 
101,946 

3,351,030 

5,171,400 
742,872 


34 
14.9 
17.2 
29.2 
22 
20.4 
139 


69,507 
6,563 

23,345 

43,783 
6,57^ 
4,997 

24,108 


742,872 

921,748 


1  34 

2  78 
1  38 

76 

1  27 

1  02 

69 

20 

28  39 


$2,192,723 
552,409 
217,742 

1,831,002 
757,47) 
330,646 

3,134,830 


18,465,844 


»7, 482, 667 


1,810,155 
788,585 
224,567 

1,007,092 

124,995 

82,571 

1,809,501 


11,897,263 


17,744,729 


2,102,275 

1,641,228 
233,722 

3,052,989 
128,400 
225,252 

2,281,169 


13,469,525 


23,134,560 


4= 


3,166,748 

445, 142 

554,122 

971,633 

183,6.^ 

103,985 

2,312,2U 

1,034,280 

21,090,136 

29,861,896 
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A,^ Showing  the  amount  of  certain  priThcipal  crops,  ifc. — Continued. 


Products. 


t 


tees 


RHODE   ISLAND. 

Indian  corn bushels 

Wheat *• 

Rye ** 

Oats *» 

Bftrlfiy *♦ 

Buckwheat *' 

Potatoes ♦* 

Tpbacco pounds 

Hay tons. 


Total. 


COHKECTICUT. 

Indian  com bushels 

Wheat '* 

Rye "...      •• 

Oats " 

Barley '» 

Buckwheat " 

Potatoes " 

Tobacco pounds 

Hay tons 


Total. 


NEW  rORK. 

Indian  com bushels 

Wheat '* 

Rye " 

Oats " 

Barley " 

Buckwheat '* 

Potatoes ** 

Tobacco pounds 

Hay tons. . - 


I 


o  I 

I' 


5^ 

u  0 


408, 

154, 

499,' 
53, 


293 
413 
iioS 
2-2-2 
031 

446' 
035 
379 


27.3  ! 
15  i 
17.  G  i 
35  I 
28.3  I 
18 
105 


14,956 

94 

1,855 

4,406 

1,237 


4,767 
'53,'379' 


J. 


80,684 


2,220, 

71, 

776, 

2,741, 

19, 

348, 

1,480, 

7, 840, 

536, 


502 
881 
030 
448 
200 
632 
268 
974 
537 


33 

17.; 

13 

32 

2:1.! 

15 

109 

1200 

1. 


67,288 

4, 155 

59,695 

85,670 

817 

23,242 

13,580 

6,534 

383,233 


644,214 


22,809,893 

12, 556, 406 
5,309,874 

54,029,:{50 
4.459,288 
6, 476, 597 

31,156,676 
9,821,:M4 
4,759,516 


27 

15.2 

16.3 

33 

28.5 

26.2 

107 

718 
1.2 


Total I i    8,341, 98S 


844,811 
826, 079 
325,759 

1,637,253 

18»,757 

247, liW 

291,184 

13,683 

3,966,264 


$1   12 

2  80 

1  44 

73 


15 
50 
80 


31  66 


1  26 

2  83 
1  50 

71 
1  27 
98 
81 
19.  i 
25  60 


NEW  JERSEV. 

Indian  com bushels 

Wheat *' 

Rye '^ 

Oats •*  ^ 

Barley " 

Buckwheat ** 

Potatoes " 

Tobacco pounds 

Hay.. tons... 

ro//i7..r 


9,5:^,223 
1,278,347 
1,408,407 

6,498,487 

27, ler 

861,376 

4.039,708 

1.53,091 

369,506 


43.3 

13.5 

14 

34.5 

90 

18 

77 


1.26 


-J«- 


220,305 

94,692 

100,607 

188, 362 

1,,358 

47,854 

52,464 


293,306 
998,948 


1  16 

2  67 
1  21 

61 
06 
92 
09 
13. 
16  18 


1 


$579, 776 

3,956 

47,(^2cJ 

112,582 

40,S150 


399,552 
1*689^979 


2,873,123 


2,797,832 

203, 423 

1,154,045 

1,946,428 

24,364 

341,660 

1,199,017 

1,528,990 

13,735,091 


22,930,870 


20, 

3:i, 

0, 

32, 

4, 

r>, 

21, 

1, 


459, 475 

52.5,604 
424,947 
957,903 
726,845 
958,469 
498,106 
326,291 
008,969 


1  03 

2  93 
1  26 

61 
1  00 
1  15 

86 


209,886,609 


25  00 


9,825,400 
3,745,557 
1,774,706 
3,964,077 
27,167 
990,582 
3,474,149 


9,239,150 

33,040,7c'8 
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ProdnctK. 


TEXXSYLVANIA. 

Indiftn  eom btuihcls 

Wheat ♦' 

Ry« ** 

0«ts •* 

Biirlej *' 

Buckwheat •* 

PoUtoes *' 

Tobacco potinda 

Hay tons  . . 


35,831,877 
10,519,660 

(),  509,800 

54,954,560 

621,674 

9,718,723 
15,636,859 

4,960,886 

1,970,836 


Total. 


DELAWARE. 

Indian  com bushels . . 

Wheat *• 

Rye *' 

Oa*g ♦* 

Bark»y •* 

Buclnvbeat •* 

Poratoes ** 

Tobacco pounds. . 

Hay tons 


4,281,570 

665, 720 

41,6.^3 

2,317,eo7 

5,973 

17,U)6 

270,220 


26,820 


Total. 


MARYLAND. 

Indian  corn bushels 

Wbeat 

Bye 

Oats 

Barley 

Buckwheat 

Potatoes 

Tobacco pounds 

Hay tons  .. 


Total. 


15,024,176 

4,383,708 

476,770 

7,056,145 

25,262 

198,498 

1,401,832 

29,963,678 

181,341 


VIRGIKIA. 

Indian  com bushels . . 

Wheat 

Bye 

Oata 

Barley 

Buckwheat 

Potatoes 

Tobacco poands. 

Hay tons  ... 


Total. 


24,869,908 

4,331,364 

698,453 

10,245,166 


162,686 

1,692,166 

114,480,516 

203,698 


34.4 

11 

13.6 

:i3 

22.3 

21.4 

99.3 

800 

1.2 


1,041,624 

956,333 

483,065 

1,668,320 

27,873 

454, 146 

157,471 

6,201 

1,642,363 


$0  91 

2  67 

1  17 

50 

1  09 

96 

76 

17 

16  14 


$32,607,008 

28,087,492 

7,686.537 

27,477,280 

677.515 

9,329,979 

11,884,013 

843,350 

31,809,293 


6,437,396   150,402,467 


16 

8 

9.5 
15 

8 
27.5 


267,598 

85,715 

4,406 

154,523 

746 

626 

3,603 


1.1 


24,382 


541,599 


87 
3  00 
1  33 

55 
1  00 

1  :i7 

70 


3,724,966 

2,057,160 

55,664 

1,274,821 

5,973 

2.%  570 

189, 154 


17  50 


469,350 


7,800.658 


30 
9.7 
11 

25 

25 

70 

69:5 

1.3 


500,806 

451,929 

43,343 

266,269 

J,  010 

7,940 

20,026 

43,237 

139,493 


1,473,053 


93 
2  94 
1   10    j 

55 
1  00 
1  08    I 

60 

10.  3 
20  27     I 


13,972,483 

12,888,101 

553,053 

3,880,880 

25,262 

214, 1378 

1,121,405 

3,086,258 

3,675,782 


39,352,316 


20 

6.7 

9 
20 


1,218,495 

646,472 

77,606 

512,258 


16.5 
83 
718 
1.3 


9,660 

19, 183 

1.59. 444 

156,691 


73 

2  85 

1  06 

45 


85 
G6 
13.7 
14  28 


2,800,009    55.266,845 


17,790,033 

12,:i44,387 

74(»,  360 

4,610,320 


138,278 

1,050,830 

15,683,830 

2,908,807 
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A. — Shounng  the  amount  of  certain  principal  crops^  ifc, — Continued. 


Products. 


NORTH  CAROLINA. 

Iniian  com bushels 

Wheat 

Rye 

Oats 

Barley 

Buckwheat 

Potatoes 

Tobacco pounds 

Hay tons 


Total. 


SOUTH  CAROLINA. 

Indian  com bushels . . 

Wheat " 

Rye »•      .. 

Oats "      .. 

Barley *•      .. 

Buckwheat ** 

Potatoes •*      .. 

Tobacco pounds.. 

Hay tons 


Total. 


GEORGIA. 

Indian  com bushels 

Wheat *' 

Rye ** 

Oats ** 

Barley ** 

Buckwheat " 

Potatoes ** 

Tobacco pounds 

Hay tons.. 


Total. 


FLORIDA. 

Indian  com bushels .  - 

Wheat " 

Rye '* 

Oats ,-.     *• 

Barley " 

Buckwheat •* 

Potatoes ** 

Tobacco pounds 

Hay tons  .. 

Total 


I" 


c  — 
o  o 
S 


21,656,566 

2,846,223 

371,327 

2,948,771 

2,928 

29,098 

8.{0.565 

39,423,900 

163,229 


0,026,242 

64v>,815 

53,454 

655,881 


158,714 
52,206 
70,069 


15,695,909 

1,272,456 

69,319 

985,454 

11,745 

1,922 

258,221 

1,19.'),  113 

46,448 


1,984,073 


12,783 
18,759 


15,388 
"9,' 7.50 


12 
6.8 
6.7 

14.3 


16 
61 
683 
1.3 


5.9 
4.7 
5 
8.3 


80 


6.2 
4 

4.8 

10.7 

8.2 


625 
0.9 


13.2 


22.5 


187 
"3" 


^1 


1,804,714 

490,728 

55,422 

206,208 


1,819 

10,254 

57,722 

125,561 


2,752,428 


1,021,397 

136,769 

10,691 

79,023 


1,9^4 


70,069 


1,319,933 


2,5.31,598 

318,114 

14,441 

92,098 

1,432 


4,165 

1,912 

51,610 


3,015,370 


150,308 


834 


82 


3,252 
154,476 


3  O 

'3 


|1  12 

2  72 

1  70 

71 


1  32 
71 

20.5 
13  00 


es 


$24,255,354 

7,741,727 

631.256 

2,092,627 


1  58 
3  19 
1  9» 
1  11 


1  03 


22  00 


1  52 

2  72 
1  34 

1  00 
1  84 


77 

32 

23  02 


1  50 


1  25 


85 
20*62* 


38,409 

588,701 

8,081,399 

2,121,977 


45,551,450 


9,521,462 

2,050,580 

105,839 

728,028 


103,475 


1,541,518 


14,110,902 


23,857,782 

3,461,080 

92,«87 

985, 453 

21,611 


198,830 

382,436 

1,097,125 


30,097,204 


2,976,110 


23,449 


13,080 
*""26i,'i69 
3,213,808 
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A. — Showing  (he  amount  of  certain  principal  crops,  Sfc. — Continued. 


Prodncts. 

• 

1- 

'si 

i!  . 
4 

S. 

2 

1 

h 

is 
Is 

d 
.2 

1 

1 

ALABAMA. 

Indian  corn bushels . . 

Wheat "      .. 

Kye •*    .- 

Oats **      .. 

Barley "      .. 

Buckwheat ** 

21,597,083 

657,960 

43,474 

497,990 

9,383 

6.5 
11.4 
9 

2,399,676 

115,432 

6,073 

43,683 

1.042 

(1  51 
2 '34 
2  12 
1  05 

1  87 

$32,611,595 

1,539,626 

92,165 

522,890 

17,546 

Potatoes **      .. 

Tobacco pounds.. 

Hay tons 

422,815 

349,371 

80,654 

107 

322 

1 

3,951 

1,085 

80,854 

79 

31 

18  63 

334,024 

108,305 

1,506,310 

Total 

2,652,396 

36,732,461 

MISSISSIPPI. 

Indian  com bushels.. 

Wheat "      .. 

Rye •*     .. 

Oato "      .. 

Barley *»      .. 

Buckwheat **      .. 

11,913,650 

258,687 

23,684 

101,768 

1,060 

1,700 

.':85,318 

165,507 

29,611 

14.5 

5 

7.6 
10.4 
14 

821,631 

51,737 

3,116 

9,785 

76 

1  57 

2  53 
2  03 

1  09 

2  08 

18,704,430 

654,478 

48,078 

110,927 

2,206 

Potatoes ** 

Tobacco pouads. . 

Hay tons...^. 

76 
25C 

.87 

5,070 

662 

34,035 

64 

30 

27  .50 

246,604 
49,652 

814,302 

Total 

926,112 

20,630,076 

LOUISIANA. 

Indian  corn bushels.. 

Wheat "      .. 

6,910,035 

17 
6 
5 

406,473 

1  23 

2  50 
2  50 

8,499,343 

Rye **      .. 

Oato **      .. 

89,377 

Barley " 

Buckwheat "      . . 

Potatoes **      .. 

Tobacco .pounds. . 

Hay tons 

206,258 
59,910 
36,900 

85 
400 

2,426 
156 

1  21 

40 
30  00 

249,572 

23,964 

1,107,000 

Total 

TEXAS. 

Indian  com bushels.. 

Wheat "      .. 

Bye **      .. 

Oats "      .. 

Barley **      .. 

Buckwheat " 

20,295,863 

1,847,931 

123,046 

1,084,478 

60,805 

26 

12 

17 

25.5 

23 

780,610 
153,994 

7,2:« 
42,528 

2,643 

94 
1  45 

1  08 
86 
97 

19,078,111 

2,679,500 

132,890 

932,651 

58,981 

Potatoes "      .. 

Tobacco pounds.. 

^ay tons 

250,822 

127,288 

15,543 

131 
829 
1.5 

1,915 

153 

10,366 

70 

21 

13  60 

175,575 

26,730 

211,385 

Total 

999,447 

j»             * 

23,295,823 

i 
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AGRICULTURAL   REPORT. 


A. — Showing  the  amovnt  of  certain  principal  cropiy  8fc, — Continued. 


Products. 


ARKANSAS. 

Indian  corn buabels 

Wheat •* 

Rye •• 

Oata *' 

Barlej *' 

Buckwheat *' 

Potatoes *• 

Tobacco pounds 

Haj tons — 


Total. 


TENNESSEE. 

Indian  com bushels 

Wheat •' 

Rye ♦' 

Oats ** 

Barley " 

Backwheat ** 

Potatoes " 

Tobacco pounds 

Hay tons... 


a 


r3 


fc" 


1.1 

r 


584, 

308, 
.    4, 


332 
137 
04<) 
924  i 
37  I 


2(>3, 
7, 


346 
571 

578 


24 
C.5 
10 
13 
12.5 
15 
107 
650 
1.3 


482,722  I  $1  14 
89,867  i    2  00 
3,904  j 
23,763 

379  I 


2, 193 

5.830 


1  67 
94 

1  50 

2  00 
81 
32 

26  43 


§1. 3,207, 27H 

1,203,322 

(x.,207 

290,339 

7,  IOC- 

k\KJm 

456, 18:! 
200,287 


608,658  1 15,643,084 


Total. 


46,8^'0,933 

3,985,265 

232, 190 

2,9*0,«« 

20,115 

13,  .322 

1,501,146 

46, 054, 983 

140,580 


S2 
5.  3 
8.2 

20 

23. 2 

15 

72 
712 
1.4 


2,130,951 

751,937 

28,315 

148,542 

807  I 

888  ; 

20,849  I 

64,(?84  t 

100,414  , 


2  21 

1  \ii 

51 

1  39 

1   17 

72 

21 

18  63 


36,098,318 

8, 807, 435 

273,984 

1,515,120 

*i7,9Gi: 

15, 587 

1,080.825 

9,071,546 

2,619,000 


3,247,447  | 60,109.781 


KENTUCKY. 

Indian  corn bushels 

Wheat •' 

Rye " 

Oars " 

Barley ** 

Buckwheat *' 

Potatoes *' 

Tobacco pounds 

Hay ton8... 


Total. 


MISSOURI. 

Indian  com bushels 

Wheat ** 

Rye '-' 

Oats /..      *' 

Barley ** 

Buckwheat .  , ** 

Potatoes ** 

Tobacco pounds 

Hay tons — 

Total 


65,.^>64,6.30 

2,063,256  ! 

419,287  , 

5,644,.^>73  1 

137,516  I 

14,421 

1,786,200  ; 

61,aS3,8.'i6  I 

115,844  I 


31.8 

6.5 
9.3 
21.8 
13. 5 
17.5 
8c^ 
755 
1.37 


2.061,781 
317,427 

4.',  085 

1258, 925 

10,186 

8-J4 
20,298 
81,700 

84, 5.''>8 


49 

2  :'.0 

1   12 

48 

1  37 

1  17 

67 

9.  J 

12  80 


32, 

4, 


121;, 
745, 

4C9, 
7U9, 
188, 
16, 
196, 

avj, 

48-2, 


669 
489 
601 
395 
:{97 
873 
754 
9fi6 
80:1 


I 


2.880,781  , 48.795,947 


46,819,.'»43 

3,544,036 

222,899 

3,451,400 

1:16,  SK^? 

(«,  113 

1,059,323 

12, 95*},  285 

654,544 


I 


30.8 
16.5 
19.8 
30.7 
85.5 
21 

92.3 
877 
1.9 


1,520,115 

214,790 

li,2o8 

112,423 

6,  139 

3,244 

11,477 

14,768 

344,497 


58 

2  01 

97 

44 

1  03 

93 

79 

11 

9  91 


2,238,711    44,986,153 


27, 155,335 

7,  li3,512 

216,212 

1,511^.616 

160,966 

6:{,  345 

9*36,805 

1,424,751 

6,480,531 
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A. — Showing  the  amount  of  certain  principal  crops,  ifc. — Continued. 


Products. 


ILLINOIS. 

Indian  com bushels 

WhoAt ** 

By© *' 

Oats ** 

Barley " 

Bnckwheat ** 

Potatoes ** 

Tobacco poundfl 

Haj tons... 


Totol. 


INDIANA. 

Indian  com busbelB 

Wheat " 

By« *♦ 

Oats *' 

Bariey ** 

Baekwheat " 

Potatoes... ** 

Tobacao ppunds 

Hay tone... 


Total. 


OHIO. 

Indian  com bushels 

Wheat " 

Bye " 

Oats i...      " 

Bariey " 

Buckwheat •* 

Potatoes ** 

Tob4bco pounds 

Hay tons,  - 


Total. 


MICHIGAN. 

Indian  com bushels 

Wheat *' 

Rye " 

Oats " 

Barley * 

Bnckvyheat *' 

Potatoes ** 

Tobacco pounds 

Hay tons. 

Total 


r 


155,844,350 

'  28,651,421 

666,455 

30,054,370 

1,037,753 

273,010 

5,102,036 

17,646,981 

2,340,063 


>^2 


I 


^  a 


31.6 
13 

15.6 
34 
25 
16.8 
86.5 
686 
1.47 


4,931,783 

2,196.263 

42,721 

883,952 

41,510 

10,2.50 

58,983 

25,578 

1,591,880 


127,676,247 

9,114,562 

345, 144 

10,158,562 

339,474 

443,094 

3,774.226 

8,205,973 

1,083,^2 


36.5 
5.9 
12.9 
89.3 
19 
19 

79.3 
837 
1.23 


9,788,920 


$0  43 
1  93 

79 

3;? 

63 
1  07 

64 
9.3 
9  27 


3,497,980 

1,544,841 

28,290 

346,709 

17,867 

23,321 

47,594 

9,804 

88^,310 


44 
2  41 

1  03 
35 

1  07 

1  02 

57 

8. 

9  44 


6,401,716 


^ 


$67,013,070 

55,104,243 

526,500 

9,917,942 

705,672 

292,121 

3,265,302 

1,631,470 

21,692,884 


160,148,704 


56,177,548 

21,966,094 

a'i5,498 

3, 55.%  497 

363,237 

451,966 

2,151,309 

689,308 

10,279,518 


95,989,959 


99,760,822 

10,208,854 
591, 121 

22,187,420 
1,294,139 
1,705,785 
4,516,640 

25, 593, 815 
1,963,799 


38 
4.5 
10.8 
33.2 
19.5 

ia5 

78 
860 
1.3 


2,025,443 

2,430,680 
54,733 
689,050 
66,30)6 
92,205 
57. 905 
29,760 

1,510,615 


7,556,757 


16,118,680 

14,740,639 

413, 150 

8,893,877 

418,971 

1,306,819 

5,037,298 

278,786 

1,218,959 


/=« 


acacf 


32 
13.8 
15.5 
34.7 
25 
20 
110 
1200 
1.3 


503,709 

1,068,162 

26,055 

236, 135 

.  16,759 

65,341 

45,793 

232 

937,661 


2  52 

1  09 

40 

1  14 

1  10 

77 

6. 

11  00 


82 

2  55 

1  06 

47 

1  02 

98 

56 

15 

13  75 


53,^4,084 

25,726,318 

644,322 

8,874,968 

1,476,318 

1,876,363 

3,477,813 

1,714,785 

21,601,789 


119,965,754 


2,900,447    76,473,423 


13,217,318 

37,538,630 

437, 939 

3,898,122 

427,350 

1,280,683 

2,820,877 

41,818 

16,760,686 
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AGRICULTURAL  REPORT. 


A. — Showing  the  amount  of  certain  principal  cropSf  ifc. — Continued. 


Productc. 


WISCONSIN. 

Indian  com bushels . 

Wheat **      . 

Rye "      . 

Ottts "      . 

Barley **      . 

Buckwheat *• 

Potatoes *•      . 

Tobacco pounds . 

Hay tons 


S 


Total. 


IOWA. 

Indian  com bushels 

Wheat 

Rye 

Oats 

Barley 

Backwheat 

Potatoes 

Tobacco pounds 

Hay tons... 


Total. 


KANSAS. 

Indian  com bushels 

Wheat •♦ 

Rye •• 

Oats *• 

Barley ** 

Buckwheat ** 

Potatoes... " 

Tobacco pounds 

Hay tons — 


Total. 


NEBRASKA. 

Indian  com bushels 

Wheat ** 

Rye. ** 

Oats " 

Barley " 

Buckwheat " 

Potatoes ** 

Tobacco pounds 

Hay tons... 


Total. 


9,414,583 

20,307,920 

926,492 

17,174,086 

860,521 

69,227 

3,940,273 

143, 344 

1,151,477 


52,288,184 

15,753,323 

116,946 

12,607,749 

622,784 

283,714 

2,755,726 

390,424 

1,161,039 


6,527,358 

260,465 

4,548 

200, 316 

7,255 

20,402 

243,514 

22,263 

123,082 


2,095,030 

257,839 

2,225 

450,138 

8,184 

6,453 

120,319 

1,550 

29,7i^0 


3 
.2 


28.3 
14.5 
16.6 
33.3 
25.2 
16 
91 
900 
1.3 


3L5 
16 

19.3 
37.8 
25.4 
16 
72 
988 
1.9 


34.2 
21.4 
26.4 
39 

29 

28 

81 

550 

2 


29.3 
26 
26 
47.2 
35.3 
26 
49 
430 
1.5 


It 


53.9 


332,671 

1,400,546 

55,813 

515,738 

34,148 

4,327 

43,300 

160 

885,752 


3,272,455 


1,659,942 

984,583 

6,060 

333,538 

24,520 

17,732 

38,275 

395 

611,073 


3,676.118 


190,858 

12, 171 

172 

5,136 

250 

728 

3,006 

41 

61,541. 


273.903 


71,503 

9,9J7 

86 

9,537 

232 

248 

2,455 

3 

19,813 

113,794 


o 

w     . 

Co 

.o  a 
»  o 


$0  82 
1  67 
88 
54 
90 
86 
64 
20 

12  25 


44 

1  42 

69 

39 

07 

1  01 

89 

•  20 

6  20 


63 
1  91 

96 

47 

94 

I  54 

1  59 

29 

7  18 


68 

1  23 

92 

46 

84 

1  85 

1  75 

24 

6  43 


^ 


87,719,958 

33,914,226 

815,313 

9,274,006 

774,469 

59,535 

2,521,775 

28,669 

14,105,593 


69,213,544 


23,006,801 

22,369,718 

80,693 

4,017,022 

417,265 

286,551 

2,452,596 

78,085 

7,198,442 


60,807,173 


4,112,235 

497,488 

4,366 

94, 148 

6,820 

31,420 

387,187 

%456 

883,729 


6,023,849 


1,424,620 

317,142 

2,047 

207,063 

6.875 

11,908 

210,558 

372 

191,100 

2,371,685 
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B. — A  general  summary/  showing  the  estimated  number  of  hushcU,  number  oj 
€u:res,  and  aggregate  value  of  the  principal  crops  of  the  farm,  in  1866.  < 


Products. 


Indian  com 

Wheat 

Bye 

Oats 

Barlej 

Buckwheat 

Potatoes 

Total 

Tobacco pounds. 

Haj tons. 


No.  of  bushels. 


867,946,205 

151,91K),906 
20,81)4,944 

268,141,077 
11,283,807 
22,791,839 

107,200,976 


1,450,228,844 


388,128,684 
21,778,627 


No.  of  acres. 


34,306.538 
15,424,496 
1,548,033 
8,864,219 
492,532 
1,045,624 
1,069,381 


62,750,823 


520, 107 
17,668,904 


Value. 


$591,666,295 
333,773,646 
24,661,290 
135,255,326 
11,383,698 
22, 164, 121 
72,939,029 


1,191,843,405 


53,778,888 
317,561,837 


C. — Showing  the  average  cash  value  of  farm  products  per  acre  for  the  year  1866. 


SUtet. 


Maine 

New  Hampshire 

Vermont 

Massachusetts .... 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

P^msjlyania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  Carolina 

Georj^a 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Iowa.  --• • 

Kansas 

Nebraska 


Corn. 


$44  55 

43  84 
46  95 
45  .56 
38  76 
41  58 
31  32 

44  59 
31  30 

13  92 
27  90 

14  60 
13  44 

9  32 
9  42 

19  80 
13  59 

22  76 

20  91 
24  44 
27  36 

16  94 

15  58 

17  86 
13  58 

16  06 
20  52 
26  24 

23  20 
13  86 
91  54 
19  92 


$36  32123  63|19  11 


Wheat 


41  79 
53  93 

41  42 

42  00 
48  95 
40  58 
39  55 
29  37 
24  00 
28  51 
19  09 
15  77 
14  99 
10  88 


13  33 

12  65 
15  00 
17  40 

13  39 
H  71 

14  95 
33  \^ 
25  09 
14  21 
11  34 
a5  19 
24  21 
22  72 
40  87 
31  98 


Rye. 


Oati. 


22  24 
27  93 

23  73 
25  34 
19  50 
1§»72 
ir64 
15  91 
12  63 
12  76 

9  54 
11  39 
9  90 
6  43 


13  78 

15  42 
12  50 

18  36 

16  70 
967 

10  41 

19  20 
12  32 

12  56 

11  77 
16  43 

14  60 

13  31 
25  34 
23  92 


$24 
29 
35 
27 
32 
29 
24 
20 
24 
8 


Barley. 


Buck- 
wheat. 


$27  90 

23  76 
30  00 
20  80 
17  00 
14  70 

24  10 
20  70 

20  54 
37  67 
27  00 
14  02 

21  12 


15  08 


22  31 
18  75 
32  24 
18  49 

26  26 
17  00 
20  33 
22  23 
25  50 
22  68 
17  01 

27  26 
29  65 


30  00 
17  55 
20  47 
19  53 
17  97 

19  38 

20  35 
19  60 
13  76 
16  16 
43  12 
48  10 


Potatoei. 


$79  56 
64  68 

63  64 
95  91 
84  00 
88  29 
73  83 
66  22 
75  46 
52  50 

56  00 

54  78 

57  51 
82  40 

47  74 
158  95 

84  53 

48  64 
102  85 

91  70 
86  67 
51  84 

58  96 
72  91 

55  36 
45  120 

60  06. 

61  60 
58  24 

64  08 
128  79 

86  75 


$234  00 
96  93 


Tobacco. 


136  00 


71  37 
98  .36 

140  00 


200  00 


99  82 

75  00 

160  00 

174  09 

208  00 

149  52 

71  72 

96  47 

63  79 

70  30 

57  62 

180  00 

180  00 

197  60 

159  50 

103  20 


I 


Hay. 


$15  42 
15  01 

15  61 
28  39 
31  66 
35  84 
10  41 
31  50 
19  36 
19  25 
26  35 
18  56 

16  90 

22  00 
21  25 
61  86 
18  63 

23  92 


20  40 
34  35 
26  08 

17  53 

18  82 

13  62 
11  61 

14  30 
17  87 

15  92 
11  78 
14  36 

9  64 
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D.— Showing  the  average  yield  of /arm  products  per  a^c.for  the  year  18C6. 


States. 


Maiue 

New  Hampshire 

Vermont 

Musi^achasetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virpfinia "- 

North  Carolina 

South  Carolina 

Qcor^a 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas '. . 

Tennessee 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Iowa 

Kansas 

Nebraska 

Grand  average. . 


Bush. 

33 

32 

33.3 

34 

27.3 

33 

27 

43.3 

34.4 

16 

30 

•20 

12 
5.9 
6.2 

13.2 
9 

14.5 

17 

26 

24 

22 

3J.8 

30.8 

31.6 

36.5 

38 

32 

28.3 

31.5 

34.2 

29.3 


Wheat 


25 


Bush. 

12.7 

16.2 

20.2 

14.9 

15 

17.3 

15.2 

13.5 

n 

8 

9.7 

6.7 

5.8 

4.7 

4 


Oati.    nnrlcy.    ^^^*V  MPotaloc«. 

WtCiit. 


Bush. 
17 
16 
18.5 
17.2 
17.6 
13 
16.3 
14 
13.6 

9.5 
11 

9 

6.7 

5 

4.8 


5.7 

5 

6 

12 
6.5 
5.3 
6.5 

16.5 

13 
5.9 
4.5 

13.8 

14.5 

16 

21.4 

26 


1(^ 


6v5 
7.6 
5 
17 
10 
8.2 
9.3 
19.8 
15.6 
12.2 
10.8 
15.5 
16.6 
19.3 
26.4 
26 


13 


Bush. 
27.7 
29.2 
40.3 
29.2 
.'U> 
32 
33 
34.5 
33 
15 

26.6 
20 
14.3 
8.3 
10.7 
2*2.5 
11.4 
10.4 


25.5 

13 

20 

21.8 

30.7 

34 

29.3 

32.2 

34.7 

33:3 

37.6 

39 

47.2 


30 


Bush. 
24 
25 
29 
22 
28.3 
23.5 
23.5 
20 
22.3 
8 
25 


8.2 


9 
14 


23 

12.5 

23.2 

13.5 

25.5 

25 

19 

19.5 

25 

25.2 

25.4 

29 

35.3 


22 


Busft. 

31 

22 

30 

20.4 

18 

15 

26.2 

18 

21.4 

27.5 

25 

16.5 

16 


15 

15 

17.5 

21 

16.8 

19 

18.5 

20 

16 

16 

28 

26 


21 


Bush. 
J56 
132 
148 
139 
105 
109 
107 

77 

99.3 

75 

70 

83 

81 

80 

62 
187 
107 

76 

85 
131 
107 

72 

88 

92.3 

86.5 

79.3 

78 
110 

91 

72 

81 

49 


100 


Tobacco.     Hay. 


Pounds. 


1,200 
718 


800 


G93 
718 
683 


625 


322 
250 
400 
829 
650 
712 
755 
877 
686 
837 
860 
1,200 
900 
988 
550 
430 


746 


Tons. 
.8 
.84 
1 
1 
1 

1.4 
1.2 
1.26 
1.2 
1.1 
1.3 
1.3 
1.3 
1 

.9 
3 
1 
.87 


1.5 

1.3 

1.4 

1.37 

1.9 

1.47 

1.23 

1.3 

1.3 

1.3 

1.9 

2 

1.5 


1.22 


The  yield  per  acre  of  wheat  in  1856  exhibits  a  remarkable  rauffc.  While  the 
northwestern  States  generally  show  an  average  about  equal  to  the  average  for 
four  years  previous,  and  in  some  of  them  a  somewhat  superior  yield,  Ohio  falls 
to  4.5  bushels  in  place  of  12.19  fortlijo  previous  four  years;  Indiana,  5.9  instead 
of  13.1;  Kentucky,  6.5  instead  of  8.75.  Delaware  and  Maryland  show  a  de- 
crease; the  southern  States  janifomily  have  low  averages,  and  1866  was  no  ex- 
ception. 

The  figm'es  for  corn  show  how  siire  a  crop  is  our  native  maize  in  the  most  un- 
prepitious  seasons.  South  Carolina,  Georgia,  and  Alabama  come  nearer  to  a 
failure  in  com  than  is  usual  in  the  worst  of  seasons. 

Oats  and  barley  make  a  favorable  showing,  and  potatoes  bear  heavy  averages 
in  the  eastern  States. 
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THE  COTTON  CROr. 


The  hopes  of  planters  were  centred  upon  the  cotton  crop  of  1866  as  never  be- 
fore in  the  history  of  that  valnable  fibre.  Manufactorors^  in  this  country  and  in 
Enxope,  were  Bcarcely  less  interested  in  the  snceess  of  this  effort  to  renew  an  im- 
portant industrj^  and  commence  the  retrieval  of  fallen  fortunes.  The  people  of 
the  whole  country  were  moved  to  sympathy  with  the  undertaking  by  the  desire 
to  see  the  Gulf  region  once  more  prosperous^  as  well  as  by  the  wish  to  secure 
again  its  contribution  to  the  general  wealth  of  the  country. 

The  crop  of  1865  had  been  planted  amid  the  waning  fortunes  of  the  rebellion, 
when  life  itself  depended  on  an  effort  to  produce  a  supply  of  meat  and  bxea<l, 
and  cotton  was  a  useless  product  that  could  neither  be  eaten  at  home  nor  sent 
abroad  in  exchange  for  needed  comforts,  and  when  despondency  weighed  so 
heavily  as  almost  to  extinguish  the  desh-o  for  life  itself.  Under  such  circum- 
stances little  could  be  expected  of  the  crop. 

In  1866  a  more  hopeful  spirit  existed,  and  a  determination  was  felt  to  accom- 
plish all  that  could  be  done  with  the  means  at  hand.  It  was  seen  that  serious 
drawbaaks  to  success  were  inevitable.  There  was  little  money  to  purchase  sup- 
pliea  for  a  year's  work ;  farms  had  been  neglected  and  seeded  to  noxious  weeds 
doring  the  years  of  war  and  *  waste ;  horses  and  mules  wore  scarce,  and  imple- 
ments of  husbandry  worn  out  or  broken ;  and  the  negro,  hitherto  the  artificer 
of  the  planter^s  fortunes,  was  free,  and  in  the  enjoyment  of  a  new-found  liberty 
could  scarcely  be  expected  at  once  to  see  the  neoeseitv  of  systematic  labor  in 
the  cotton  field.  These  difficulties  were  all  real,  yet  the  planter  was  frequently 
astonished  at  the  alacrity  and  steadiness  of  his  fenner  chattel  in  his  new  relations, 
while  sometimes  disappointed  in  the  very  hour  of  his  greatest  necessities,  and 
compelled  to  leave  his  cotton  fields  to  the  usurpation  of  gi-ass  and  weeds.  Yet 
in  the  loss  of  his  slave  ho  became  himself  free,  and  many  a  cotton  bale  was  the 
result  of  whito  labor,  which  will  prove  a  prolific  source  of  cotton  and  independence 
in  the  future. 

A  sufficient  breadth  was  put  in  cotton  to  produce  2,500,000  bales  in  a  g^pd 
season,  but  another  trial  of  patienoo  was  had  in  the  lateness  of  the  spring,  the 
heavy  rains  of  eaily  summer,  the  destructive  fioods,  and  at  last  a  serious  visita- 
tion of  the  army  worm.  Everywhere  depression  was  felt,  and  no  estimates 
exceeded  a  million  and  a  quarter  of  bales,  while  few  exceeded  a  million.  A  oare- 
ful  observation  of  each  county  in  detail,  aided  by  all  outside  reports  and  estimates 
attainable,  with  a  final  analysis  of  all  the  causes  of  success  or  failiure,  led  to  the 
Department  estimate,  early  in  October,  of  1,835,000  bales.  After  the  heavy 
losses  by  floo<l  and  army  worm  in  Louisiana,  and  the  reported  insect  depredations 
in  Mississippi  and  elsewhere,  that  estimate  was  modified  to  1,750,000  bales.  The 
lesult  proved  the  former  figure  to  be  a  remarkable  approximation  to  the  actual 
return— an  almost  literal  record  of  the  yearns  production — ^though  the  statement 
was  decried  at  the  time  as  half  a  million  bales  too  large,  and  no  other  estimate 
approached  it  by  four  hundred  thousand  bales.  Obtained  by  elaborate  calcula- 
tion of  current  facts,  it  may  be  taken  as  evidence  of  the  reliability*uttainable 
under  oiu:  present  statistical  system. 
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AGRICULTURAL  ^STATISTICS  OF  GREAT  BRITAIN. 

For  the  purpose  of  comparison— although  the  dissimilarity  in  principal  prod- 
ucts and  in  other  circumstances  renders  a  parallel  impossible — the  following 
brief  synopsis  of  Tables  Nos.  4  and  5  of  the  British  Board  of  Trade  is  given: 

Jj.-'-'Shamng  the  acreage  of  farm  crops  and  the  proportionate  numher  of  farm 

Hock  in  Great  Britain, 


England. 


Wales. 


Scotland. 


Total. 


Population 

Area,  acres 

Acreage  in  all  cropi — bare,  fallow, 

and  grass 

Acreage  grain  crops 

Acreage  green  crops 

Acreage  dover  and  grass  in  rotation. 
Acreage  pasture  and  grass  not  in 

rotation 

Percentage  of  grain  crops  to  total 

acreage  of  all  crops 

Total  number  cattle 

Proportionate  number  cattle  to  everj 

100  acrcH  in  crops 

Total  nnmber  sheep,  March,  1866. .. 
Proportionate  namoer  sheep  to  every 

100  acres  iu  all  crops 

Wheat 

Barlej,  or  here 

Oats 

Rye 

Beans  

Peas 

Total  under  com  crops 

Potatoes 

Turnips  and  swedes 

Mangold 

Carrots 

Cabbage,  kohl  rabi,  and  rape 

Vetches,   lucem,  and    other  crops, 
(except  plover  or  grass) 

Total  under  green  crops 

Hops 

Bare,  fallow,  or  under-cropped  arable 
hind....< 

Clover  and  other  grasses  in  rotation.. 
'  Permanent  pasture  meadow  or  grass. 

Xptal  acreage. 


18,954,444 
32,590,307 

22,261,833 

7,400,170 

2,750.008 

•2,290,087 

8,998,027 

33.2 

3,420,044 

15.4 
15,124,541 

68.0 


1,111,780 
4,734,486 

2,284,674 
521,074 
139,265 
256,722 

1,2^7, 721 

22.8 
fA6,966 

24.0 
1,668,663 

73.0 


3,062,294 
19,639,377 

4,158,360 

1,366,540 

663,257 

1,141,415 

893,066 

32.9 
908,637 

23.3 
5,255,077 

126.4 


3,161,431 

1,877,387 

1,503,990 

50,570 

492,586 

314,206 


113,862 

146,^23 

251,893 

2,452 

3,534 

3,010 


110,101 

218,619 

1,004,040 

7,055 

23,537 

3,188 


7,400,170 


521,074 


1,366,540 


311,151 

1,600,706 

254,081 

15,598 

159,539 

408,933 


44,266 
62,442 

3,864 
295 

1,329 

27,069 


143,426 
478,990 

a'»2 

916 

5,075 

33,998 


2,750,008 


139,265 


663,257 


56,562 

760,979 
2,296,087 
8,998,027 


14 

109, 878 

256,722 

1,257,721 


2 

94,080 

1,141,415 

893, 066 


22,261,833 


2,284,674 


4,158,360 


23,128,518 
56,964,260 

28,704,867 
9,287,784 
3,552,530 
3,694,224 

11,148,814 

32.4 
4,935,647 

17.2 
22,048,281 

76.8 


3,385,394 
2,237,329 
2,759,923 

60,077 
524,657 
320,404 


9,287,784 


498,843 

2,142,138 

258,797 

16,809 

165,943 

470,000 


3,552,530 


56,878 

964,937 

3,694,224 

11,148,814 


28,704,867 
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Tlie  total  acreage  in  "com"  crops,  or  cereals,  in  the  preceding  taLlc,  may  be 
compared  with  our  estimates  for  the  same  crops.  Exchanofing  potatoes,  the  acre- 
age for  which  is  calculated  with  our  cereals,  for  peas,  beans,  and  rice,  wliich 
should  be  included,  the  account  would  stand  thus : 

Acreage  of  cereals  in  England .\     7,  400, 170  acres. 

Acreage  of  cereals  in  Wales 521,  074     " 

Acreage  of  cereals  in  Scotland 1,  366,  540     " 

Total 9,  287,  784     '* 

\creage  of  cereals  in  the  United  States 62,  000,  000     " 

The  comparison  of  aggregate  products  would  not  shov.'  so  great  a  disparity  as 
might  be  inferred  from  the  difference  in  area  cultivated.  The  noticeable  featm-e 
in  this  table  is  the  extensive  acreage  of  green  crops,  3,552,530  acres.  Tliis  in- 
cludes scarcely  more  than  ten  per  cent,  of  potatoes,  the  largest  item  being  turnips 
and  "Swedes,"  of  which,  there  are  2,142,138  acres.  Mangolds  come  next  on  the 
list — 258,797  acres — followed  by  cabbage,  kohl-rabi,  rape  carrots,  vetches,  and 
other  crops.  Except  potatoes,  of  which  wo  tave  a  million  of  acres,  we  have 
little  to  show  as  ** green  crops,"  vAih  the  exception  of  patches  in  farmers* gaidens 
or  market  gardens  near  cities.  The  moist  climate  of  Great  Britain  is  better 
adapted  to  the  growth  of  this  class  of  products,  but  the  root  crops,  cabbage,  &c., 
have  been  produced  abundantly  and  cheaply,  and  fed  profitably  to  stock,  and 
might  bo  made  the  source  of  wealth  to  our  agriculture  as  it  is  now  the  sheet- 
anchor  of  British  farming.  Our  only  requisites  for  success  in  this  branch  of 
fenning  are,  a  better  knowledge  of  the  culture  and  uses  of  "  green  crops,"  and 
labor-saving  implements  for  their  easy  cultivation  on  an  extended  scale. 


FARM  PRODUCTS  ANt)  DOMESTIC  ANIMALS  IN  EUROPE. 

F, — Prepared  by  Dr.  Von  Herman^  of  the  Bavarian  Bureau  of  Statistics^  csii- 
mcUing  farm  prodticts  and  domestic  animals  of  the  courUrics  named. 


Bu.HhclB  for  1,000  Inhabitants,  dedncting  Beed. 

Domeitic  ftoitnals  for  1,000 
inhabltttota. 

Oonntrles. 

1 

h 

1 

►. 

j 

i-N  . 

% 

5 

1 

1 

Autiia 

1,666 
1,176 
2. 148 
3,816 
6, 184 
3, 372 
1,050 
8-J8 
2,778 

2,372 
4.818 
4,088 
1,002 
1,566 
2,8W 
2,246 
x'4 
4,128 

552 

1,644 

7,332 
6.582 
7,410 
7. 1-28 
11,892 
8. 506 
3.624 
3.734 
8,298 

1,815 

1,140 

1.890 

3,036 

1,122 

831 

954 

774 

2,958 

4.398 
10,998 
13.824 
10, 932 

3.498 
13,  9^0 
U,  142 
11,514 
10.936 

39.766 
60.  S'JS 
116,748 
83.694 
50,  \li 
6.1.  138 
35,:J04 
79, 0-J6 
51,348 

642 

576 
276 
3n6 

480 

'm\ 

444 

6.«J 
486 

1,  ir.2 

1,098 
1,176 
1,626 
77-J 
87(1 
1,704 
1,782 
l,9o6 

3,006 
6,114 
1.368 
2,382 
5,  r<jo 

774 
1.5<J0 
3.600 
2,634 

1,500 

Pnus4ft 

968 

696 

Woiteuiberg 

Pntnc4*       -.  -, 

324 

528 
462 

""eoe 

756 
882 

Belgium 

Uotlsod.^ 

606 
4'>2 

1,200 

BAvaria 

L188 

1 
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FARM  STOCK  IN  1866. 

The  eBthnates  of  the  number  and  prices  of  farm  animals  at  the  close  of  1 866 
indicate  a  determination  on  the  part  of  the  stock -growers  of  the  countn^^  to  restore 
the  relative  proportion  of  farm  stock  to  population  existing  in  1860. 

In  comparison  with  1860,  the  States  represented  in  the  following  tables  exhibit 
a  decrease  of  six  per  cent,  in  horses,  while  showing  a  slight  increase  during  the 
year.  The  South  has  suffered  the  heaviest  loss;  New  England  has  been  slower 
in  recuperation  than  the  West.  Vermont  in  1860  numbered  69,071 ;  now  the  es- 
timate 18  only  49,222.  The  serviceable  horses  of  that  State  were  vciy  popular 
during  the  war,  and  the  stock  was  greatly  reduced,  but  is  now  slowly  augment- 
ing, the  improvement  being  estimated  at  three  per  cent,  during  1866.  Mas- 
sachusetts, with  a  much  smaller  supply  in  proportion  to  population  and  an  abso- 
lute necessity  for  their  use,  has  about  as  many  as  in  1860.  The  estimate  for 
New  York  is  437,372  j  in  1860,  503,725.  For  Pennsylvania,  404,555;  in  1860, 
437,654.  For  Ohio,  546,524;  in  1860,  625,346.  Some  of  the  western  States 
have  increased  their  stock,  particularly  those  west  of  the  Mississippi. 

Prices  of  horses  have  retrograded  during  the  year  less  than  other  stock.  The 
average  as  estimated  one  year  ago  was  $83  84 ;  now  it  is  made  $79  46,  the  dif- 
ference being  due  mainly  to  the  fact  that  the  southern  States  are  included  in  the 
oomputation.-  The  estimated  average  |or  Texas  is  but  $33  72.  In  some  of  the 
northern  States  the  average  is  placed  higher  than  last  year. 

The  proportion  of  mules,  in  comparison  with  1860,  seems  to  be  fully  thirty 
per  cent.  less.  The  reduction  in  the  southern  States  has  been  remarkably  heavy. 
Kentucky  is  placed  at  59,752,  in  place  of  117,634  in  1860.  Illinois,  Ohio,  ajid 
some  other  States  have  increased  their  number  of  mules.  The  aveiYige  price  has 
dropped  from  $100  to  $92.  ^ 

Cows  number  as  many  as  in  1860,  yet  show  a  relative  decrease  in  proportion 
to  population.  They  appear  to  be  increasing  more  rapidly  than  other  homed 
stock  or  horses  or  mules.  The  associated  dairy  system,  in  its  progress  westward, 
has  excited  attention  to  the  improvement  of  dairy  stock  and  increased  rapidly 
the  number  of  cows.  The  estimate  for  New  York  is  1,324,263;  the  census 
statement  in  1860,  1,123,634.  The  estimate  and  census  figures  for  Pennsylvania 
are  almost  identieal.  Ohio  is  placed  at  683,987 ;  in  1860,  676^585.  The  average 
of  prices  is  reduced  from  $47  25  one  year  ago  to  $39  77,  the  difference  being 
caused  mainly  by  low  prices  in  the  south. 

The  number  of  sheep,  including  those  of  the  south  and  of  the  Pacific  coast, 
are  made  by  these  estimates  fully  forty  millions,  which  supposes  an  inci*ease  of 
nearly  seventeen  millions  since  I860.  Most  of  those  of  the  south,  and  many  in 
California,  produce  small  fleeces,  reducing  the  average  for  the  entire  country  to  a 
little  less  than  three  pounds.  It  is  probable  that  the  clip  of  wool  of  the  present 
year  will  make  an  aggregate  of  one  hundred  and  fifteen  millions  of  pounds. 
The  estimates  of  value  have  materially  decreased  since  1864.  The  average  for 
1865,  for  the  northern  States,  was  $4  50;  that  of  1866,  for  all  except  the  Pa- 
cific States,  is  $3  37. 

There  has  been  an  increase  in  the  number  of  swine,  principally  in  the  west 
The  number  is  placed  at  24,693,534 ;  in  1865,  without  the  southern  States,  it 
was  13,616,875.     The  average  price  in  1865  was  $8  86;  in  1866,  $5  43. 
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H. — Showing  the  total  value  of  lire  stock  in  the  following  States  for  the  years 
1860.  18G5,  1866,  and  1867. 


States. 

1860. 

January,  1865. 

January,  1866. 

January,  1867. 

Maine .  ..- 

$15,437,533 

10,924,6-^ 

16,241,989 

12,7:^,744 

2,042,044 

11,31K079 

103,8567296 

16,134,693 

69,672,726 

3,144,706 

14,667,8:)3 

61,868,237 

80,384,819 

23,714,771 

41,855,539 

72,501,225 

53,693,673 

17,807,375 

22,476,293 

3,642,841 

3,332,450 

1,128,771 

$21,539,128 

13,560,612 

24,905,952 

•    17,6:i8,783 

2,675,029 

.13,844,574 

148,536,690 

22,415,429 

105,862,161 

3,545,607 

19,139,655 

56,729,634 

126,97t<,801 

47,311,803 

82.543,704 

116,588,288 

44,431,766 

36,911,165 

66,572,406 

8,860,015 

7,324,659 

3,216,312 

$23,711,811 
13,862,622 
27,473,732 
18,263,194 
3,375,917 
17,200,930 

170,552,506 
27,955,185 

123,847,743 

4,469,869 

20,161,813 

60,348,250 

141,215,182 
52,091,122 
88,6:>7,07l 

115,459,232 
49,016,699 
47,635,107 
71,946,682 
12,671,207 
9,127.306 
3,841,164 

$20,540,944 
13,836,464 
24,044,396 
18,224,954 
2,920,994 
17,572,009 

i8o,o:«,a'so 

26,877,583 
115,949,154 

New  Hampfihire 

Vermont ... 

Massachusetts 

Rhode  Island 

Conn^ticiit 

New  York 

New  Jersey  . 

Pennsylyania --.... 

Delaware  ......  ...... 

3,747,696 

Maryland  ............ 

19,344,467 
50. 069. 931 

Kenlnckv 

Ohio.'. 

130,1^,240 
56, 077, 373 

Michigan 

Indiana .............. 

78, 542, 074 

Illinois 

115,864,023 

Missouri ....... ...... 

49, 972, 257 

Wisconsin .......  .... 

52,235,126 

Iowa  ................ 

74,067,735 

Minnesota 

Kansas  -  - 

15,400,650 
10,081,590 

4, 366, 352 

Total 

658,577,284 

991,133,353 

1,102,884,344 

1.079.912.671 

• 

ThefoUounng  statement  is  a  comparison  of  the  total  value  of  live  stock  in  the 
States  named,  taken  from  the  estimates  in  table  G,  compared  loith  the  value 
in  1860. 


States. 


1867. 


Tir^nia 

Nonh  Carolina 
South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Itouisiana 

Texas 

Arkansas 

Tennessee 

Total ... 


$33,656,659 
17,717,647 
15,060,015 
95,728,416 

2,880,058 
21,()90,1I2 
19,403,6152 
11,152,275 
10,412,927 

6,647,969 
29,978,016 


$34,903,665 
22,946,753 
13,515,128 
39,407,415 
4,647,086 
26,134,639 
23,530,710 
10, 967, 091 

•38,890,472 
14,892,374 
41,805,695 


194,327,756 


261,731,028 
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HEALTH  AND  CONDITION  OF  FARM  STOCK. 

The  increxising  magnitado  of  this  prominent  agricultural  interest,  and  the  rapid 
enhancement  of  values  through  judicious  crossing  and  more  liberal  keeping  and 
skillful  management,  render  important  a  careful  investigation  into  the  condition 
of  farm  stock  of  the  country.  The  increase  of  disease  from  want  of  feed  and 
care,  and  possibly  from  deterioration  in  constitution  by  injudicious  breeding  and 
management,  suggests  the  urgent  necessity  of  examination  into  its  chaiacter, 
causes,  and  results.  An  interest  involving  a  capital  of  fourteen  hundred  millions, 
\\ithout  reference  to  investments  in  lands,  buildings,  and  incidentals,  demands 
the  iK'atchful  care  of  the  public  guardians  of  our  national  resources. 

The  \^-inter  of  1866-^67  was  one  of  unusual  severity,  and  much  loss  resulted 
from  insufficient  provision  of  feed,  as  well  as  from  want  of  protection  againat 
cold  and  storms.  In  New  England  and  northern  New  York,  where  the  ther- 
ipometer  often  sinks  to  20°  and  30°  below  zero,  the  loss  was  small,  because  the 
farm  stock  was  well  fed  and  comfortably  sheltered ;  in  the  northwest  the  feeding 
was  liberal,  the  shelter  often  insufficient,  resulting  in  extensive  losses ;  and  in 
the  south,  where  no  winter  protection  whatever  is  deemed  *necessary,  losses  were 
general  and  heavy. 

In  a  land  where  scarcely  haK  the  growth  of  grasses  is  depastured,  it  seems 
little  less  than  dehberate  wickedness,  and  something  more  than  downright  inhu- 
manity, that  domestic  animals  should  die  by  thousands  of  starvation.  Because  some 
winters  are  so  mild  that  the  poor  cow  shivers  through  them  without  actual  stax- 
vation,  whole  communities  leave  their  cattle  to  shift  for  themselves  every  winter^ 
until  one  of  such  severity  as  the  last  takes  pity  on  their  misery  and  mercifully 
ends  it.  The  loss  from  actual  starvation  and  exposure  the  past  winter  has  been 
extraordinary. 

In  some  counties  in  Texas  it  is  estimated  that  one-tenth  of  the  cattle  died  from 
exposure;  in  Hall  county,  Nebraska,  a  similar  proportion  was  reported 3  in  Mis- 
sissippi county,  Arkansas,  ^^  one-fourth  died  of  starvation  in  consequence  of  inun- 
dation;'' and  in  Houston  county,  Minnesota,  where  no  disease  existed  among 
cattle,  many  died  for  hick  of  proper  feeding.  Within  a  dsky^B  ride  of  this  city, 
in  Virginia,  cattle  could  be  seen  in  January  wandering  hopelessly  in  search  of 
food  through  snow  -a  foot  deep,  and  hogs  burrowing  in  snow-banks,  day  after 
day,  with  the  mercury  nearly  at  zero.  In  any  single  day's  journey  from  Virginia 
to  Texas  might  be  witnessed  similai*  exposure  and  starvation. 

The  following  inqiuries  have  been  addressed  to  the  regular  corps  of  statistical 
correspondents : 

''  Has  there  been  any  prevailing  disease  among  cattle  in  your  county  during  the 
post  year?     If  so,  what  disease,  and  to  what  extent? 

"Has  the  Spanish  fever  prevailed  among  cattle  in  your  county?  If  so,  when 
did  it  appear,  what  has  been  the  loss,  and  what  method  of  treatment  has  been 
followed? 

"Has  the  hog  cholera  prevailed?  If  so,  what  has  been  the  loss,  and  what 
remedies  employed  ? 

"\Vliat  diseases  have  prevailed  among  sheep,  and  to  what  extent? 

*'  Has  any  unusual  disease  prevailed  among  horses  ? 

**  In  what  condition  have  sheep  come  out  of  winter  quai'ters?" 

The  returns  were  general  and  full.  They  indicate  a  favorable  sanitary  con- 
dition of  farm  stock, 'while  revealing  disease  and  resultant  loss,  in  particular  lo- 
calities, stifiicient  to  excite  apprehension  and  stimulate  vigilance  in  applying  that 
prevention  which  is  always  so  much  safer  and  cheaper  than  attempted  cure. 
Small  as  such  percentage  of  loss  may  be,  the  aggregate  would  astonish  the 
farmers  of  the  country.  Cattle  have  suffered  less  from  disease  than  any  other 
kind  of  live  stock.  Horses  stand  next  to  cattle  in  sanitary  condition.  Sheep 
have  been  attacked  by  a  variety  of  diseases^  including  starvation^  and  the  conse- 
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quent  fatality  has  been  considerable.  Swine,  always  more  subject  to  disease 
than  any  other  farm  animals,  Lave  been  as  unhealthy  as  ever  during  the  past 
year.  The  \\'idely  prevailing  hog  cholera  has  claimed  its  victims  by  tliousanda, 
and  has  been  scarcely  excluded  li'om  any  section  of  the  countiy. 

DISEASES   OF   CATTLE. 

Exemption  from  disease  has  been  quite  general  in  the  eastern  and  northwest- 
ern States,  and  few  losses  fiom  maladjes  of  whatever  character  are  reported;  nor 
has  there  been  any  widely  prevailing  epizootic  among  the  cattle  of  the  west  aad 
south.  The  diseases  reported  are  pleuro-pneumonia,  the  so-called  Spanish  fever, 
abortion,  horn-ail,  bloody  murrain,  "  black-leg,"  "  distemper,"  **  swelled  brisket," 
and  maladies  with  no  name  or  well  defined  symptoms. 

Pleuro-ptteumonia, — This  disease  is  reported  in  Newport  county,  Rhode  Island; 
in  Eangs  county,  New  York;  in  Hudson  county,  New  Jersey;  and  in  Bucks 
county,  Pennsylvania.  Our  correspondent  in  Newport,  Rhode  Island,  says: 
**  The  cattle  disease  called  pleuro-pneumonia  has  prevailed  in  this  county  to  a 
limited  extent  for  the  last  three  or  four  years,  but  it  has  been  considered  exter- 
minated several  times  since  its  first  appearance  here.  From  the  best  infoimation 
I  can  get,  I  think  about  ten  head  of  cattle  have  died  of  the  disease  in  this  county 
the  past  year,  and. probably  some  thirty  more  have  been  sick  with  it,  and  have  re- 
covered so  far  as  to  be  fatted  for  beef.  1  have  heard  o?  no  now  cases  for  the  last 
four  months,  and  1  hope  we  are  now  rid  of  it  in  this  county.  To  prevent  the 
spread  of  the  disease,  we  have  kept  isolated  all  cattle  kno^vn  to  ha\'e  been  ex- 
posed to  it  until  danger  of  contagion  was  past,  by  which  means  it  has  been  kept 
within  narrow  limits." 

In  Baltimore  county,  Marj^land,  a  prevailing  disease  is  reported,  whiqh  is  called 
"  lung  fever."  It  originated  in  the  vicinity  of  Baltimore,  and  has  spread  consid- 
erably. In  several  dairies,  numbering  from  twenty  to  eighty  cows,  heavy  losses 
have  occurred ;  in  one,  thirty  cows ;  in  another,  twenty ;  in  others,  ten  to  fifteen 
cows.  Various  opinions  relative  to  the  disease  and  its  treatment  are  entertained, 
with  little  agreement,  except  as  to  its  contagiousness  and  the  ner^essity  of  isola- 
tion. Few  symptoms  are  reported  by  which  to  decide  how  this  differs  from 
pleuro-pneumonia,  or  whether  it  may  be  identical  with  it.  The  animal  refuses 
food  when  taken  sick,  and  the  milk  secretion  ceases;  the  lungs  are  found  to  be 
much  decayed. 

Abortion. — ^This  disease  has  prevailed  to  some  extent  in  the  dairy  districts  of 
New  York,  and  in  Washington  county,  Vermont ;  one  or  two  cases  in  a  herd  of 
twenty  cows  are  common,  and  in  a  few  instances  half  the  herd  have  aborted. 

Hollow  liom, — Several  places  report  the  existence  of  "hollow  horn."  In 
Fayette  county,  Indiana,  as  a  correspondent  reports,  "it  is  veiy  common  at  this 
season  of  the  year,  especially  with  milch  cows,  of  which  one-fifth  of  the  number 
are  affected."  In  LawTcnce  county,  Alabama,  it  is  reported;  in  Troup  and 
Houston  counties,  Georgia ;  in  Lorain  county,  Ohio ;  and  in  Whitley  county,  Ken- 
tucky. 

Various  diseases, — ^In  Park  county,  Colorado,  a  disease  known  there  as 
"swelled  brisket"  has  occasioned  twenty  to  thirty  deaths. 

In  Barton  county,  Georgia,  and  Jackson  and  Emmet  counties,  Iowa,  losses 
from  "black  leg"  are  common. 

Bloody  muiTain  is  prevalent  in  Harford  county,  Maryland,  where  fifteen  cas^ 
and  eleven  deaths  have  occurred;  in  Gloucester  county,  Vu-ginia;  and  in  Clay 
county,  Alabama.  In  Gloucester  county,  Virginia,  it  is  stated  that  "  four-fifths 
of  those  attacked  die,"  and  that  "the  loss  is  about  ten  per  cent.,  one  year  with 
another."  The  estimate  of  loss  is  scarcely  credible,  if  it  is  meant  that  a  tenth  of 
all  the  cattle  of  the  county  die  annually  from  this  cause. 

In  many  places  ctiseases  are  spoken  of  under  the  vague  terms  "murrain"  and 
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"  distemper."  In  many  cases  reported,  particularly  in  the  south,  these  words  are 
common.  *' Murrain''  is  prevalent  in  Barton  county,  Georcpa;  in  Stokes  and 
Lincoln  counties,  North  Carolina.  In  Towns  county,  Georgia,  "cattle  pastured 
with  cattle  from  the  south  take  the  murrain  and  invariably  die,  though  those 
brought  from  the  south  do  well,"  (indicating  the  identity  in  these  cases  of  "mur- 
rain" and  Spanish  fever.)  In  Caldwell  county.  North  Carolina,  "a  disease 
among  cattle  known  as  *  distemper'  proves  fatal  in  nearly  all  cases,"  while  in 
some  cases  the  words  "murrain  or  distemper"  are  used. 

In  Tippah  county,  Mississippi,  the  "dry  murrain"  prevails  every  autumn  to 
some  extent. 

A  correspondent  in  York  county,  Virginia,  says  that  "  cattle  brought  into  the 
tide-water  region  of  the  southern  States  are  subject  to  bilious  dysentery,  which 
proves  fatal  in  most  cases." 

A  correspondent  in  Buchanan  county,  Iowa,  says :  "  A  disease  has  prevailed 
aroong  cattle  in  the  southern  part  of  this  county  dming  the  latter  part  of  the 
winter  and  this  spring.  The  animal  is  taken  with  weakness  in  the  fore-legs, 
heaviness  of  the  eyes,  which  are  much  sunken,  then  a  gurgling  sound  in  the  wind- 
pipe and  discharges  at  the  nose,  gradually  declining  until  death.  Tar  has  been 
used  as  a  remedy.  About  three  per  cent,  have  died  in  that  vicinity.  The  cattle 
in  other  parts  of  the  county  liave  not  bedn  affected." 

Dr.  G.  M.  Brown  writes  of  a  disease  among  cattle  in  Cumberland  coUnty,  Vir- 
ginia, which  has  prevailed  at  times  for  twenty  years  past,  under  the  names, 
"Carolina  distemper,"  "cattle  plague,"  and  "bloody  murrain."  He  is  inclined 
to  consider  it  identical  with  rinderpest;  but,  from  the  desciiption  he  gives,  it  is 
evidently  not  the  cattle  plague  of  Europe,  which  has  never  prevailed  in  this 
country.  When  it  does  appear,  it  will  not  be  twenty  years  in  making  itself  gene- 
rallv  known. 

SPANISH  FEVER. 

The  disease  known  in  a  certain  belt  of  country  by  this  appellation,  and  some- 
times as  Texas  fever,  has  proved  exceedingly  fatal,  and  has  excited  great  appre- 
hension in  States  in  which  it  has  ever  raged ;  and  in  many  cases  it  has  aroused 
the  hot  indignation  of  stock  growers  against  Texan  cattle  drovers,  who  have  been 
threatened  with  combined  armed  opposition,  and  compelled  to  desist  from  the 
prosecution  of  then:  trade. 

Few  observers  of  this  disease  are  qualified  to  describe  its  symptoms  with  suf- 
ficient accuracy  to  enable  one  to  judge  of  its  precise  character.  Indeed,  it  is 
probable  that  the  most  ^entific  medical  men,  after  careful  and  skillful  examina- 
tion, might  differ  widely  in  their  conclusions.  Our  correspondents  have  fomfshed 
much  information  of  a  general  character,  not  at  all  contradictory  in  the  main 
facts,  bat  by  no  means  fall  in  description  of  the  symptons. 

It  has  been  assumed  by  some  to  be  identical  with  rinderpest.  The  assumption 
is  utterly  erroneous.  The  Texas  cattle,  in  whose  path  of  migration  the  local 
herds  receive  the  subtle  infection  and  sicken  and  die  without  remedy,  are  them- 
selves exempt  from  outward  signs  of  disease^  while  communicating  a  deadly  poison 
to  others,  apparently  through  the  excrementitious  matter  which  they  leave  in 
their  track.  This  is  by  no  means  a  characteristic  of  rinderpest.  In  this  Spanish 
fever  the  infected  beast,  according  to  these  returns,  generally  has  an  appetite  and 
eats  r^ularly  during  the  progress  of  the  disease ;  in  rinderpest,  on  the  contrary, 
the  appetite  is  irregular,  capricious,  and  then  entirely  lost.  In  the  former,  in 
some  cases  if  not  always,  the  bowels  are  open;  while  in  the  dreaded  cattle  dis- 
ease of  Europe  constipation  is  the  rule,  succeeded  in  the  progress  of  the  disease 
by  dysentery.  In  the  Spanish  fever  there  are  discharges  from  the  nose,  as  the 
disease  progresses,  of  a  greenish  matter,  which  may  or  may  not  be  similar  to  the 
greenish  yellow  and  somewhat  dense  granular  deposit  upon  the  nasal  orifices  in 
rinderpest. 
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The  duration  of  the  Spanish  fever  is  variable.  It  appears  to  reach  a  fatal 
tennination,  in  some  instances,  in  two  or  three  days  j  in  others,  a  week}  in  others 
stil],  ten  or  twelve  days. 

It  is  a  singular  fact,  not  only  that  the  migi'ating  herds  improve  in  condition 
while  disseminating  the  disease,  but  that  such  disease  does  not  prevail,  if  it  even 
exists,  in  the  localities  from  which  the  cattle  originate.  Yet  then*  bodies  must 
contain  the  germ  of  disease,  the  virulent  animal  poison  which  is  communicated 
by  their  excretions  to  the  pastures  upon  which  their  victims  feed  after  them. 

The  conditions  necessary  for  the  development  of  this  poison  are  found  in  the 
latitude  of  southern  Kansas  and  Missouri,  in  the  more  elevated  sections  of 
Arkansas,  in  parts  of  Tennessee,  in  southern  Kentucky,  in  North  Carolina,  and 
the  hill  lands  of  Georgia  and  South  Carolina.  It  is  not  reported  further  north 
than  southern  Illinois,  and  not  known  in  Ohio,  Pennsylvania,  or  Maryland. 

A  convincing  proof  that  its  development  is  referable  in  some  way  to  climate  is 
fiho\NTi  by  a  fact  mentioned  by  a  oon'cspondent  of  its  existence  in  the  mountain 
lands  of  Georgia,  generated  by  removad  scarcely  fifty  miles  away  from  the  low 
lands. 

That  it  is  not  produced  by  travel  is  evident,  else  cattle  driven  from  Iowa  to 
Ohio  should  sometimes  show  symptoms  of  it.  More  conclusive  still  is  the  fact 
that  Texas  cattle  driven  to  New  Orleans  do  not  communicate  the  disease  to  the 
cattle  of  Louisiana.  A  correspondent  mentions  a  fact  which  may  be  regarded 
as  a  marked  corroboration.  Eight  hundred  Texan  cattle  were  last  season  driven 
into  JVIississippi  county,  Arkansas,  and  were  scattered  through  the  county  with- 
out producing  disease.  This  county  lies  in  a  latitude  sufficiently  high  to  awakeji 
an  expectation  of  a  fatal  result  of  such  a  migration ;  but  it  is  on  the  Mississippi 
river,  in  a  miasmatic  region.  It  is  possible  that  this  suggestion  covers  the  rea- 
son for  the  non-development  of  the  disease. 

A  response  from  Colonel  J.  Wilkerson,  a  man  of  experience  and  good  judg- 
ment, of  Athens,  Georgia,  published  in  the  Southerp  Cultivator,  shows  that  the 
same  disease  attends  the  migration  northwards  of  Florida  cattle.  The  follow- 
ing comprises  the  substance  of  the  communication  :* 

"  I  have  been  a  cattle  dealer  for  twenty-five  or  thirty  years,  and  in  that  time 
have  h&d  many  a  death  among  my  stock  hy  this  disease,  and  have  in  consequence 
taken  some  notice,  meanwhile  endeavoring  to  learn  its  causes  and  how  it  was 
brought  about.  I  notice  that  cattle  scarcely  ever  take  the  fever  if  let  remain 
where  they  were  raised,  and  I  am  fully  convinced  it  is  generally  brought  on  by 
a  change  of  climate.  For  instance,  you  take  cattle  from  the  mountain  country 
to  the  low^  country  and  they  will  take  the  fever  in  a  short  time  and  die,  but 
their  disease  will  not  afect  the  cattle  raised  there  ;  but,  on  the  other  hand,  take 
cattle  raised  in  what  we  call  a  distempered  part  of  our  country — ^that  is,  the  low 
country — from  warm  latitudes,  up  into  a  colder  one,  they  will  themselves  im- 
prove all  the  time;  but,  without  being  sick  themselves,  they  will  spread  the 
fever  and  kill  the  cattle  in  the  section  of  country  into  which  they  are  taken,  till 
they  travel  on,  or  stay  or  have  staid  long  enough  for  the  fever  to  leave  the  sys- 
tem. I  have  been  in  the  habit  of  driving  cattle  from  Florida  to  Vii'ginia,  and 
found  my  cattle  to  improve  and  do  well ;  but  after  I  passed  the  Hue  of  34 
degrees,  they  began  to  spread  the  fever  all  along  the  line  of  travel  among  the 
stock  raised  in  that  section  of  the  country,  till  I  struck  the  line  of  Virginia, 
which  is  a  distance  of  about  250  miles,  then  it  ceased,  and  all  went  on  well. 
I  suppose  the  reason  for  its  stopping  was,  that  my  cattle  had  been  out  of  the 
low  country  long  enough  to  become  acclimated.  Hence,  I  think  the  disease  is 
originated  from  a  change  of  climate,  either  from  a  colder  to  a  warmer  climate, 
or  taking  them  from  a  warm  climate  to  a  more  cool  and  healthy  one.  How  it  is 
that  they  carry  the  disease  with  them,  and  give  it  to  others  without  injury  to  them- 
selves, is  a  mystery  I  am  not  able  to  solve,  and  will  leave  that  to  be  discussed 
by  the  bureau  of  investigation." 
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Correspondence  from  Texas  fully  corroborated  the  common  assertion  that  the 
disease  is  not  found  in  Texas,  and  showed  that  tattle  epidemics  are  praciicalJy 
unknown  there.  Not  a  few  Texan  farmers  were  inclined  to  believe  the  disease 
a  myth,  or  a  story  told  to  injure  the  sale  of  their  cattle ;  yet  the  farmers  of 
Kansas  and  Missouri  have  suffered  sevei'ely  from  its  effects.  The  following 
places,  among  others,  have  been  afflicted  with  it : 

Linn  county,  Konsas, — The  disease  was  prevalent  duiing  summer  and  fall. 

Butler  county  J  Kcmsas, — Cases  reported,  141. 

Osage  county,  Kansas, — Loss,  $^5,000.  Not  one  in  twenty  recovered.  Dis- 
ease confined  principally  to  the  Santa  Fe  road.  Blooded  stock  were  more  fre- 
quently attacked,  and  rarely  recovered.  The  cattle  of  Burlingame,  ranging 
north  over  the  trail,  nearly  all  took  the  disease  and  died ;  those  that  ranged 
Bouth,  away  from  it,  were  exempt. 

Leavenworth  county ,  Kansas. — Four  visitations  in  seven  years  have  resulted 
from  arrivals  of  Texan  cattle  in  three  or  four  weeks  after  their  appearance. 

Woodson  county,  Kansas, — ^*  Some  farmers  lost  all  they  had,  and  no  less  than 
thirty  per  cent  of  the  cattle  have  died.^ 

Douglas  county,  Kansas, — In  this  locality  Texan  cattle  died  daring  the  wintei*, 
apparently  from  the  severity  of  the  winter.  It  is  not  stated  that  the  disease  was 
conmiunicated  to  other  stock. 

Fort  Scottf  (Bourbon  county, J  Kansas. — The  Spanish  fever  commenced  in 
May  and  continued  all  summer.  ^'  Texan  cattle  did  not  appear  to  suffer  any  ill 
effect  from  the  disease,  but  fully  one-half  of  the  native  cattle  in  the  county  died 
with  it." 

Franklin  couniy,  Kansas. — Three  visitations  have  been  experienced  in  ten 
years,  always  when  cattle  are  driven  in  droves  in  hot  weather.  '^  In  the  cattle 
which  have  died  of  this  fever,"  the  report  says,  ^'  the  manifolds  are  as  hard  as  a 
pressed  cotton  bale."  . 

Howard  county,  Missouri. — ^A  few  cases  along  roads  over  which  Texan  cattle 
were  driven.     No  treatment  was  instituted,  and  all  died. 

Ckiss  county,  Missouri. — ^Two  per  cent,  of  all  the  cattle  in  tlie  couniy  died  of 
the  disease. 

Callaway  couniy,  Missouri. — ^The  disease  did  not  spread  from  the  fanns  on  the 
roads  travelled  by  Texan  cattle. 

Christian  county,  Missouri. — ^Disease  was  very  fatal,  but  did  not  spread. 

Newton  couniy,  Missouri. — ^Fever  prevailed  from  July  to  October.  Many 
droves  were  stopped  until  fall,  but  no  sign  of  disease  appeared  among  the  Texsn 
cattle. 

Cliariton  county,  Missouri. — Loss  about  sixty.  Nearly  all  attacked  died  in  a 
ihort  time. 

Cedar  county,  Missouri. — Seven-eighths  of  those  attacked  die. 

Oldham  county,  Kentucky. — The  disease  appeared  in  Jane,  introduced  by  Texan 
cattle.  ^^  I  have  had  the  disease  in  my  herd  twice,"  a  reporter  says :  '^  the  first 
time  I  lost  150 — ^nearly  all  I  had." 

Fayette  county,  Kenktcky. — ^The  disease  broke  oat  in  a  herd  of  Kentucky  cattle 
bonght  at  Lexington.  It  was  subsequently  ascertained  that  they  had  been  on  a 
road  travelled  by  Texan  cattle.     It  did  not  egresA. 

Berry  couniy,  lUmois. — ^The  disease  appeared  in  July  among  cattle  pastured 
on  ground  previously  occupied  by  Texan  cattle.     • 

DISEASES  OF  HORSES. 

Horses  have  suffered  compauatively  little  from  disease  during  the  past  year. 
Very  few  cases  of  disease  are  reported  from  New  England.  In  the  middle 
States  reports  of  glanders  and  lung  fever  are  made  from  a  few  counties.  In  the 
South  there  is  more  complaint  of  glanders  than  elsewhere^  eveiy  State  having 
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been  afflicted  by  it — ^in  some  places  with  great  severity — early  last  seqpon.  This 
disease  seemed  to  be  a  legacy  left  by  the  war;  but  it  is  now  rapidly  disappear- 
ing. West  Virguiia,  Michigan,  Minnesota,  Iowa,  and  Kansas  appear  to  be  nearly 
free  from  disease ;  while  the  central  States  of  the  Ohio  valley  furnish  occasional 
instances  of  glanders  and  lung  fever.  In  Texas  several  counties  have  suffered 
from  "  loin  distemper,"  which  does  not  affect  geldings,  though  both  sexes  are 
subject  to  it. 

In  Addison  county,  Vermont,  an  unusual  disease  made  its  appearance,  intro- 
duced by  a  span  of  fine  horses  from  Boston.  A  correspondent  says:  "The 
horses  must  have  taken  the  disease  on  the  cars,  for  they  left  no  traces  of  it  in  the 
stable  from  which  they  came.  It  was  but  a  few  days  since  that  I  learned  any- 
thing of  it;  it  is  represented  as  taking  the  flesh  off  rapidly.  It  passed  through 
a  stable  of  twelve  horses,  owned  by  the  man  to  whom  the  Boston  horses  were 
sent,  and  has  now  made  its  appearance  among  the  horses  of  his  near  neighbors. 
I  do  not  learn  tliat  it  has  proved  fatal  in  any  case.  Its  name  and  character,  as 
well  as  treatment,  are  yet  to  be  developed." 

In  Mon-is  county.  New  Jersey,  several  horses  died  "from  a  disease  supposed 
to  be  pleuro-pneumonia."    All  the  cases  proved  fatal.     • 

In  Jefferson  count  v.  New  York,  a  "horse  distemper"  is  prevalent,  but  not  very 
fatal. 

A  mortality,  estimated  at  one-third  of  the  colts  foaled  this  spring,  in  Ozaukee 
county,  Wisconsin,  is  reported.  The  disease  is  attended  with  swelling  of  the 
joints. 

In  Grant  county,  Wisconsin,  there  have  been  instances  of  a  disease  of  the  eye. 

The  "big-head"  prevails  among  horses  in  Pulaski  county,  Illinois. 

In  Clinton  county,  Illinois,  about  two  hundred  of  the  b^t  horses  "have  died 
of  a  new  disease.  The  horse  becomes  very  sick,  with  quick  breathing  and  pulse, 
and  cold  extremities,  followed  by  death  in  twenty-four  hours.  No  remedy  has 
been  found."  A  loss  of  eighty-seven  horses  from  "big-head"  is  reported  in  the 
same  county. 

In  Miami  county,  Ohio,  a  fatal  disease  prevailed  last  year,  but  horses  are  now 
healthy. 

In  Van  Buren  county,  Michigan,  deaths  have  resulted  from  a  disease  attended 
with  swelling  of  the  legs,  head,  and  jaws,  and  with  running  sores. 

Colic  has  proved  fEital  in  St.  Charles  county,  Missouri. 

In  Knox  county,  Kentucky,  a  fatal  disease  has  prevailed  "  without  any  per- 
ceivable cause." 

Lock-jaw  and  "lung  disease,"  fatal  in  a  few  cases,  are  reported  in  Kent  county, 
Delaware. 

In  Henderson  county,  Illinois,  many  horses  have  died— thirty  in  Oqnawka— 
from  a  disease  which  appeared  to  be  contagious.  It  was  supposed  to  have  origi- 
nated in  a  pasture  of  new  bottom  land. 

In  Racine  county,  Wisconsin,  a  disease,  somewhat  resembling  diplitjieria,  at- 
tended with  a  swelling  and  inflammation  of  the  glands,  and  gi-eat  prostration, 
has  been  prevalent.     It  generally  yielded  readily  to  remedial  measiu-es. 

In  Barton  county,  Georgia,  several  horses  and  one  hundred  mules  died  from 
blind  staggers.  There  was  a  considerable  loss  of  horses,  "  mostly  for  want  of 
com,"  while  in  Taylor  county,  Georgia,  and  Yalabusha  county,  Mississippi,  many 
horses  and  mules  died  in  consequence  of  feeding  on  "shipped"  or  "up  countrj'" 
com,  which  had  been  dxunaged. 

DISEASES   OF  SHEEP. 

Sheep  tave  suffered  more  from  disease  the  past  year  tlian  usual — ^more  than 
cattle  or  horses,  but  less,  probably,  than  hogs.  The  rot,  formerly  almost  unknown 
in  this  country,  is  becoming  quite  too  common  for  the  comfort  of  wool-growers; 
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yet  few  reports  of  this  disease  have  been  received,  except  from  the  south.  New 
Engbmd  presents  a  clean  bill  of  health,  except  in  some  sections  of  Vermont  and 
Massachusetts,  where  foot-rot  and  grub  in  the  head  are  reported.  In  New  York, 
either  grub,  foot-rot,  "hoof -ail,"  black  tongue,  scab,  or  other  diseases  are  found 
in  nearly  one-third  of  the  counties  represented.  In  the  west,  scab  is  more  pre- 
valent, and  very  common  in  the  south,  particularly  in  Texas.  Nearly  half  of  the 
counties  of  Iowa  report  some  form  of  disease,  of  which  scab  is  the  most  common, 
with  occasional  mention  of  ''yellows,"  "dropsy,"  and  grub. 

Poverty  and  exposure  have  done  their  work  in  many  sections  of  the  south, 
and,  to  some  extent,  in  the  west.  In  the  most  northern  States,  the  sheep  have 
wintered  best ;  in  the  most  southern,  as  Texas,  the  loss  from  exposure  has  been 
greatest.  There  is  no  doubt  that  the  cost  of  adequate  shelter  for  all  the  unshel- 
tered sheep  of  the  country  could  be  easily  defrayed  by  the  value  of  sheep  and 
lambs  killed  by  exposure  during  the  past  winter.  The  severity  of  the  season  has 
been  an  expensive  lesson  to  wool-growers  in  low  latitudes,  which  will  be  worth 
its  cost  if  it  shall  result  in  ampler  protection  and  more  liberal  supplies  for  the 
rougher  periods  of  a  fickle  climate. 

The  following  epitome  of  correspondence  will  illustrate  the  various  tenor  of  the 
information  received : 

Berkshire  county^  Massachusetts, — One  in  every  twenty  have  the  foot-rot. 

Forest  county*  Pennsylvania. — A  very  destructive  disease  prevaifed  among 
sheep,  whereby  one-third  died.  Disease  not  known,  but  it  appears  to  bo  some- 
thing like  consumption. 

Ifiagara  county,  New  York, — ^Grub  in  the  head  prevails ;  one  flock  lost  one 
hundred;  others  ten  to  sixty. 

Kent  county,  Delaware, — Rot  exists  in  this  county,  and  there  has  been  a  loss 
of  young  lambs  from  exposure. 

Clinton  county,  Iowa, — Half  the  lambs  lost  from  cold  storms. 

Miami  county,  Ohio, — Fifteen  per  cent,  loss  in  wintering. 

Lorain  county,  Ohio, — ^Heavy  losses  have  resulted  from  rot.  Livers  light 
colored  and  quite  rotten. 

Hardin  county,  Ohio, — Old  sheep  have  done  well,  but  half  the  lambs  were  lost. 

Medina  county,  Ohio, — Sheep  are  in  poor  condition ;  one  man  lost  one  hun- 
dred— half  his  flock;  another  eighty;  others  sixty  each.  In  this  county  8,000 
perished  in  the  cold  storm  of  June  last — 535  in  one  township. 

Nicollet  county,  Minnesota, — Six  per  cent,  loss  from  rot. 

Livingston  county,  Illinois, — Losses  of  200  to  300  head  ai*e  reported. 

Lycoming  county,  Pennsylvania, — "  Two  and  a  half  per  cent,  of  our  sheep  died, 
attacked  with  a  swelling  under  the  jaw.  They  moped  aiound  four  or  five  days 
and  died." 

Madison  county,  Virginia, — "The  rot  has  prevailed  among  the  sheep.  In 
some  cases  entire  flocks  have  been  destroyed.  The  loss  has  been  excessive.  No 
remedy." 

Polh  county,  Tennessee, — Rot  has  destroyed  three-tenths  of  the  sheep.       • 

Attala  county,  Mississippi, — '"  Sheep  die  from  eating  sneeze- weed.  What  is 
the  remedy!" 

CoUin  county,  Texas, — Two-thirds  of  the  sheep  of  this  county  have  died  with 
the  scab,  or  from  exposure. 

Houston  county,  Texas. — Three-fourths  of  the  lambs  have  perished. 

BeU  county,  Texas. — Sheep  and  lambs  have  died  from  exposure. 

Blanco  county,  Texas, — Some  flocks  liave  lost  half  from  exposiure. 

Conecuh  county,  Alabama, — O^e-tenth  lost  by  the  rot. 

G^ithrie  county,  Iowa, — The  sheep  of  this  county  are  dying  ofi"  rapidly.  The 
first  symptom  noticed  is  a  general  weakness  or  giving  way  of  the  limbs,  followed 
soon  after  by  death,  mostly  among  the  rugged  and  robust  sheep.  After  death 
the  carcass  is  found  full  of  small,  mattery,  white  pimples. 


78  AGRICULTURAL  REPORT. 

Niagara  coimt^j  New  York, — Scab  and  foot  rot  prevail  to  some  extent,  and 
are  on  the  increase. 

DISEASES  OF  HOGS. 

Almost  all  the  diseases  of  swine  seem  to  be  popularly  resolved  into  *'hog 
cholera."  Of  all  diseases  of  domestic  animals,  those  of  this  genns  are  evidently 
less  thoroughly  understood  than  those  of  any  other  farm  stock.  Ideas  on  the  sub- 
ject are  in  a  singular  state  of  confusion,  and  remedies  are  countless  in  number 
and  most  incongruous  in  character.  If  the  symptoms  were  accurately  noted,  it 
would  probably  be  found  that  several  kinds  of  "  hog  cholera-' — as  every  prevalent 
disease  of  the  no2[  appears  to  be  called — are  uniting  in  the  mischief  produced. 

The  New  England  States  report  no  hog  cholera,  except  a  very  little  in  Mid- 
dlesex county,  liiassachusetts ;  New  York  has  but  little ;  several  counties  in  Penn- 
sylvania are  afflicted ;  in  the  southern  States  half  the  counties  report  it,  Georgia, 
Mississippi,  and  Tennessee  having  very  few  counties  free  from  its  influence  j  while 
the  valley  of  the  Ohio  is  overrun  with  it,  Ohio  suffering  less  than  the  other  com- 
gromng  States,  and  Michigan  and  the  noi>thwest  nearly  exempt. 

In  one  locality  in  Tennessee  erj^sipelas  is  named  as  an  additional  cause  of  loss, 
and  '* black  tooth"  in  Wisconsin,  and  measles  in  North  Carolina. 

An  idea  of  the  alarming  aggregate  of  loss  may  bo  gained  b^i  a  reference  to  a 
few  of  the  items  showing  the  proportion,  value,  or  number  of  the  stock  lost  in 
separate  counties.     These,  it  is  true,  are  selected  from  the  worst  ciises,  as  folio wb: 

Cambria  county j  Pennsylvania, — Sixteen  per  cent.  died. 

Floyd  county  J  F/r/7/nia.— Three-fourths  of  the  hogs  died. 
•    Cherolcce  county,  North  Carolina. — One- third  died. 

Marion  district,  South  Carolina.-^Loss  twenty-five  per  cent. 

Taylor  county,  Georgia, — Loss  twenty  per  cent.  In  some  former  years  fifty 
per  cent.  Farmers  have  almost  abandoned  hog  raising.  If  one  recovers,  it  costs 
more  to  fatten  him  than  he  is  worth. 

Clay  county,  Alabama. — One  man,  with  a  herd  of  174,  lost  all  but  eighteen. 

East  Feliciana  parish,  Louisiana. — Loss  twenty-five  per  cent. 

Union  county,  Tennessee. — Seven  hundred  died,  valued  at  $5,600. 

Jefferson  county,  loioa. — Loss  fifteen  per  cent. 

Alexander  county,  Illinois. — Loss  fifty  per  cent. 

Clark  county,  Missouri. — Loss  fifty  per  cent. 

Kenton  county,  Kentucky, — Loss  4,000  to  5,000. 

It  is  unnecessary  to  continue  the  enumeration.  In  Kentucky  the  estimates 
of  loss  in  different  counties  range  from  three  to  forty-five  per  cent.  *In  Rock 
castle  county  the  damage  is  placed  at  $10,000. 

Indianapolis,  Marion  county,  Indiana. — Our  correspondent  (Fielding  Beeler) 
believes  that  twenty  per  cent,  of  all  the  pigs  produced  in  the  last  five  years  have 
perished  from  disease  before  reaching  the  pork  barrel.  He  doubts  the  existence 
of  ^y  certain  remedy,  but  thinks  some  of  the  agents  emploj-cd  may  act  as 
preventives. 


DEPllEDATIONS  OF  DOGS. 

The  losses  suffered  by  wool-growers  from  the  depredations  of  dofifs  have  bee^ 
so  serious  and  so  constantly  and  loudly  deplored  that  special  effort  has  been  put 
forth  to  ascertain  the  damages  incurred.  Ever^  attempt  to  aggregate  them  re- 
veals astounding  facts.  Returns  have  been  received  in  this  department  during 
the  year  from  539  counties,  in  every  State  in  the  Union  except  those  upon  the 
Pacific  coast,  showing  an  aggregated  estimate  of  130,000  sheep  killed  by  dogs 
in  about  one-fomlh  of  the  whole  number  of  counties.     On  this  basis  the  total 
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led  w<yuld  be  more  than  half  a  million  yearly.  Then  the  nnnibcr  in- 
ning as  a  basis  the  proportion  reported  from  actual  count  in  a  series 
Ohio,  would  be  more  than  three  hundred  thoufiand  more ;  more  tlian 
cd  thousand  sheep  killed  or  mutilated  yearly^  and  a  tico  per  cent,  tax 
the  total  investment  in  sheep,  a  loss  equal  to  one-third  of  the  gross  in- 
six  per  cent,  stocks, 

p  assumptions  warranted  by  facts  t  Let  the  reader  examine  data  bb- 
lifferent  times  from  variofls  sources  under  dififerent  auspices.  In  Mis- 
^gregate  of  estimates  of  sheep  killed  in  thirty-three  counties  is  8,267  j 
answer  to  a  similar  inquiry,  returns  were  received  from  thirty  *:oun- 
gave  a  total  of  7,911.  Boone  county,  Kentucky,  at  the  same  time, 
D  estimate  of  3,000  killed ;  and  from  counties  in  Michigan,  Iowa,  and 
lia,  estimates  of  1,000  or  more  in  each  were  received.  The  southern 
r  States  show  greater  losses  in  proportion  to  extent  of  flocks  than 
al  regions.  The  reason  is  plain — there  are  more  dogs  under  fewer 
In  many  of  these  localities  wool  growing  is  attempted  and  aban- 
he  sole  reason  of  these  unchecked  ravages. 

J  enumeration,  without  counting  those  not  reported  and  paid  for  under 
V,  Ohio  reported  in  five  years  203,824  killed,  averaging  40,764  per 
than  one  per  cent,  of  her  flocks,  while  the  injured  were  about  two- 
10  per  cent.  With  a  very  small  allowance  for  a  higher  percentage  of 
it  is  shown  to  exist,  an  estimate  is  rounded  out  upon  this  Ohio  basis 
indred  thousand  sheep  killed  and  injured  among  the  forty  millions  of 
States. 

t  in  1862,  in  New  York,  as  estimated  by  the  secretary  of  the  State 
il  Society,  was  50,000  sheep,  valued  at  $175,000.  This  involves  a 
"ago  than  the  Ohio  figures. 

3wing  table  gives  the  aggregate  result  of  recent  retmns,  not  includiug 
}  done  to  sheep  maimed  or  otherwise  injured : 

— Showing  the  number  qf  sheep  killed  hg  dogs  in  1866  in  certain 
of  tlie  several  States,  as  estimated  bg  correspondents  qf  tJie  Statistical 
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Arkansafl 

Tennessee 

West  Virginia 
Kentucky  . . . . 

MiFsouri 

lilinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

Utah 

Total 


11 

o  g- 


16 

9 

25 

15 

26 

33 

CO 

33 

31 

18 

t»6 

8 

35 

13 

3 

2 


530 


ceo 


1? 


7,360 
770 

12, 478 
1,475 
8,292 
8, 267 

16, 167 
7.189 

13,532 

4,un8 

2, 237 

518 

4,6t)0 

2,212 

125 

14 


130,427 
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If  these  returns  are  indicative  of  the  actual  extent  of  the  injury — and  they 
are  evidently  lower  than  the  reality,  because  based  upon  partial'  and  imperfect 
local  returns — the  loss  to  the  country  yearly  is  not  less  than  half  a  million 
sheep.  Three  years  ago  their  value  was  estimated  at  Hve  ck>llars  each.  If  we 
reduce  the  estimate,  to  suit  the  diminution  of  values,  to  four  dollars  eiich,  the  direct 
loss  on  account  of  sheep  killed  amounts  to  two  millions  of  dollars  yearly.  The 
official  statement  for  Ohio,  in  1866,  was  as  follows:  Killed,  31,118,  valued  at 
$112,367  ;  injured,  21,681,  valued  at  $41,729. 

In  view  of  the  official  and  unofficial  exhibits  of  different  States  and  localities, 
and  the  direct  returns  to  this  department,  from  all  sections  of  the  country,  for 
two  consecutive  years,  the  direct  losses  of  1866  may  be  stated  as  follows : 

500,000  sheep  killed $2, 000, 000 

300,000  sheep  injured 600,  000 

Total 2, 600,  000 

The  cost  of  keeping  dogs,  most  of  them  utterly  worthless,  when  calculated 
for  the  whole  country,  assumes  startling  proportions.  The  estimate  made  in  the 
report  of  1863,  of  $10  per  annum,  or  less  than  one  cent  per  meal,  cannot  be 
considered  extravagant,  **  in  view  of  price  paid  for  boarding  dogs,  the  cost  of 
keeping  large  numbers  of  them  an  cities,  and  their  exclusive  consumption  of 
meat."  As  to  their  number,  it  is  believed  by  many  that  they  will  average  one 
to  each  family,  or  seven  millions  in  the  United  States.  In  cities  and  towns  that 
average  would  not  be  reached,  while  many  a  pack  of  hounds  and  assemblage 
of  curs  of  low  degree  might  be  found  in  the  ownership  of  single  families. 
Possibly  seven  millions  may  be  too  large.  Ohio,  with  half  a  milUon  families, 
is  supposed  'by  many  to  have  half  a  million  dogs,  although  little  more  than  one- 
third  of  that  number  are  found  on  the  assessors'  books.  It  may  be  assumed,  in 
view  of  all  the  data  obtained,  as  a  low  estimate,  that  there  are  five  millions  of 
dogs  in  the  United  States,  and  that  their  subsistence  involves  an  expenditure  qf 
fifty  millions  qf  dollars. 

In  the  vicinity  of  cities  sheep  have  been  almost  exterminated.  In  some  sec- 
tions of  Ohio,  and  other  parts  of  the  west,  wool-growing  has  been  greatly  dis- 
couraged from  this  cause.  The  south  is  acknowledged  to  be  especially  adapted 
to  profitable  wool  production,  and  the  business  would  rapidly  increase  there  but 
for  the  interference  of  dogs.  Official  correspondence  is  replete  with  evidence  of 
this.  In  Somerville,  Tennessee,  "  sheep  have  decreased  one-half  since  Febmary," 
it  is  said,  and  "  fully  one-half  are  killed  by  dogs,  and  the  other  half  are  eaten 
up."  "Sheep-raising,"  in  Beaulbrt,  N.  C,  "would  be  profitable  were  it  not  for 
the  ravages  of  dogs."  In  Pontotoc  county,  Mississippi,  the  annual  loss  from 
dogs  is  placed  at  900  sheep.  In  St,  Francis  county,  Missomi,  **at  least  fifteen 
per  cent,  of  the  flocks  are  destroyed  by  dogs."  In  Wayne  county,  North  Caro- 
lina, very  fortunately  "  the  United  States  forces,  while  in  occupation,  very  nearly 
exterminated  the  stock  of  dogs,  and,  as  a  consequence,  sheep  have  suffered  very 
little  from  their  depredations*" 


WAGES  OF  FARM  LABOR. 

Towards  the  close  of  the  year  1856,  systematic  and  general  inquiry  was  in- 
stituted for  the  purpose  of  ascertaining  the  average  rates  of  wages  paid  for  farm 
labor  in  each  county  in  the  States.  Iwenty  yeais  ago,  when  Robert  J.  Walker 
was  Secretary  of  the  Treasury,  a  series  of  inquiries  was  addressed  to  a  few  indi- 
viduals in  different  sections  of  the  countrj'^,  mainly  referring  to  manufactm-es  and 
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the  tariff,  yet  embracing  one  relating  to  this  subject,  whicli  was  generally  ignored 
in  replies,  or  answered  very  vaguely,  affording  no  conclusive  information  on  the 
subject.  So  fEir  as  known,  no  similar  effort  was  ever  made,  although  statisticians 
have  made  estimates  from  the  best  data  attainable. 

The  returns  to  the  circular  sent  out  from  this  department  were  remaikably  full, 
numerous,  and  satisfactory;  It  was  deemed  best  not  to  load  it  with  too  many 
inquiries,  or  those  difficult  of  prompt  and  universal  answer.  It  embraced  fifteen 
separate  inquiries  relative  to  farm  labor,,  by  hand  or  machine.  A  deep  interest 
in  the  subject,  with  a  proper  appreciation  of  its  importance,  was  manifested  by 
correspondents,  who  replied  with  promptness  and  intelligence,  after  consultation 
with  the  best  judgments  in  their  vicinity.  In  a  very  few  cases  where  any  mis- 
understanding of  a  single  point  apparently  existed,  the  difficulty  was  cleared  up 
by  correspondence.  The  extent  and  completeness  of  the  work  may  be  infened 
from  the  number  of  returns,  mostly  representing  counties,  though  occasionally 
subdivisions  of  counties ;  and  each  one  of  these  returns  compiled  in  accordance 
with  the  combined  judgment  of  several  local  correspondents,  or  other  individuals. 
Ohio,  for  instance,  is  represented  by  114  returns;  Indiana  by  110;  Illinois  by 
103;  Iowa  by  104;  New  York  by  109;  Pennsylvania  by  75 ;  smaller  States  by 
a  less  number;  in  all,  1,510  formal  statements,  each  made  up  of  several  others, 
unsually  representing  a  defined  tenftory  or  district. 

Very  general  retmns  were  received  from  the  southern  States,  yet  fewer  than 
from  the  northern.  These  States  rest  under  the  disadvantage  of  a  disturbed  con- 
dition of  labor  relations,  resulting  from  the  war  and  the  manumission  of  slaves. 
Assuming  as  a  truth  the  proposition  of  Mi.  Amasa  Walker,  that  involuntary 
servitude  is  not  labor,  it  might  be  declared  that  labor  in  the  south  has  scarcely 
progressed  beyond  the  period  of  helpless  infancy.  Low  rates  of  wages  are, 
therefore,  returned  from  this  section.  The  multiplicity  of  modes  of  contracting 
for  service  of  freedmen,  involving,  in  some  cases,  semi-partnerships  or  shares  in 
the  products  of  labor,  and  in  others  total  or  partial  supplies  of  food  or  implements 
of  labor,  renders  it  difficult  to  report  with  accuracy  its  actual  market  value.  Yet 
the  result  of  the  inquiry  has  been,  upon  the  whole,  quite  satisfactory. 

The  average  rate  of  wages,  as  given  in  the  accompanying  tables,  viz:  $28 
for  labor  of  whites,  and  $16  per  month  for  that  of  freedmen,  was  obtained  by 
careful  and  laborious  calculation.  First,  the  average  monthly  wages  in  a  State 
was  multiplied  by  the  number  of  farm  laborei-s  in  such  State,  and  so  with  each 
member  of  the  Union.  Then  the  sum  of  the  aggregate  monthly  wages  was 
divided  by  the  aggregate  number  of  laborers,  giving  as  a  quotient  the  proper 
average  monthly  pay  of  the  farm  laborer.  An  average  of  the  several  State 
averages,  it  will  readily  be  seen,  would  by  no  means  answer  the  purpose  of  ap- 
proximate accuracy,  as  such  a  mode  of  miscalculation  would  give  to  a  State  with 
few  laborers  as  much  influence  as  one  with  many. 

As  an  example  of  uniformity  in  a  populous,  central,  prosperous  belt,  interlaced 
with  railroads  and  traversed  or  skirted  with  navigable  water,  let  the  reader  note 
the  figures  for  the  States  on  the  fortieth  parallel.  The  monthly  rate  of  wages, 
without  board,  is  placed  at  $29  91  in  Pennsylvania,  $28  46  in  Ohio,  $27  71  in 
Indiana,  $28  54  in  Illinois,  828  34  in  Iowa.  The  east  is  subject  to  a  somewhat 
higher  cost  of  living,  while  in  the  west  the  scarcity  of  labor  has  the  same  tend- 
ency to  advance  prices.  This  scarcity  in  Nebraska  pushes  the  rate  to  $38  37. 
The  rate  of  wages,  with  board,  is  still  more  uniform;  Pennsylvania,  $18  84; 
Ohio,  $18  96;  Indiana,  ^18  72;  Illinois,  $18  72;  Iowa,  $18  87;  showing  an 
entire  range  of  variation  m  the  net  price  of  labor  of  only  twenty-four  cents ! 

The  result  shows  an  increase  of  the  r^ites  of  wages  in  five  years  amounting  to 
ahont  fifty  per  cent.  This  is  less  than  the  increase  of  the  cost  of  living ;  still 
the  purchasing  power  of  a  month's  wages  is  probably  greater  than  in  any  other 
country  in  the  world.  Farm  laborers,  especially  in  the  west,  can  enjoy  more  of 
the  comforts  of  life,  and  attain  a  higher  rank  in  the  social  scale,  than  those  of ^ 
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any  other  countr}-.  Thoy  do  not  obtain  the  wages  conceded  to  mechanics  and 
other  classes,  perhaps  better  entitled  to  be  considered  skilled  laborers,  yet  they 
enjoy  an  advantage,  which  is  a  partial  compensation,  in  lower  rents  and  cheaper 
subsistence  supplies,  and  fewer  temptations  to  extravagance  and  waste. 

In  view  of  the  superior  condition  of  the  class,  in  comparison  with  rural  laborers 
in  other  countries,  it  is  not  strange  that  the  European  peasant  should  covet  such 
advantages,  and  seek  them  even  at  the  expense  of  exile  from  the  fatherland. 

It  is  a  suggestive  fact  that  the  immigration  of  millions  of  foreigners  has  not, 
as  native  laborers  once  feared,  proved  a  serious  competition,  reducing  the  rate  of 
wages.  On  the  contrary,  it  has  advanced  great  public  works  which  have  opened 
new  and  wider  fields  of  industry,  and  has  pushed  the  native  laborer  into  the 
artisan  ranks  and  the  sphere  of  skilled  labor,  with  higher  wages,  more  exercise 
of  mind  And  less  of  muscle  than  before.  When  it  is  remembered  that  in  1860 
there  were  4,136,175  foreign  residents,  and  at  least  5,000,000  at  the  present  time, 
or  one-seventh  of  the  population,  and  a  still  larger  proportion  of  tlio  actual  labor 
of  the  country,  this  result  must  be  acknowledged  to  be  convincing  evidence  of  the 
great  resources  and  vast  power  of  labor  absoiption  possessed  by  the  United  States. 

More  than  thirty  years  ago  Mr.  H.  C.  Carey  made  the  following  estimate  of 
the  average  of  agricultural  labor  in  this  countr\^:  "Agncultural  labor  has  not 
varied  materially  in  these  forty  years  in  its  money  price ;  but  the  variation  that 
has  taken  place  has  been  in  its  favor- — the  wages  of  men  having  been  very 
steadily  about  nine  doUai's  per  month  and  their  board ;  but  higher  wages  are  now 
not  very  unusual.''  The  average  for  white  labor  at  the  present  time,  as  presented 
in  the  accompanying  tables,  is  fairly  stated  at  $28  per  month,  or  nearly  $15  50 
and  board.  This  indicates  an  advance  of  seventy  per  cent,  in  the  lapse  of  a 
generation,  mostly  in  the  last  six  years,  or  fifty  per  cent,  since  1861. 

Causes  and  results  of  higj^  rates, — In  those  States  in  which  regular  labor  is 
most  general  among  the  inhabitants,  and  where  it  is  prosecuted  in  greatest  va- 
riety, there  will  wealth  abound  and  prosperity  be  most  generally  enjoyed.  And 
another  fact  relativQ  to  such  States  will  also  be  noted — their  laborers  receive  the 
highest  rate  of  wages. 

Massachusetts  has  a  poor  soil,  and  cannot  be  considered  a  farming  State.  In 
1860  the  United  States  census  returned  45,204  farmers,  and  17,430  farm  labor- 
ers, while  the  total  return  of  all  occupations  was  454,632.  The  State  census  of 
1865  makes  the  number  engaged  in  agricultiural  pursuits  68,636,  and  those 
employed  in  manufacturing  271,241.  The  employment  of  all  this  labor  in  com- 
merce, in  fisheries,  in  manufactures,  in  the  mechanic  ai*ts,  and  in  trade,  requires 
a  consumption  of  farm  products  far  greater  than  the  home  supply.  This  enables 
farmers  to  select  those  branches  of  their  business  most  profitable  under  the  cir- 
cumstances, and  least  affected  by  foreign  competition,  as  the  milk  trade,  the  finit 
supply,  and  production  of  perishable  vegetables.  The  facility  of  obtaining  em- 
ployment in  other  occupations  gives  the  farm  laborer  a  material  advantage,  and 
enforces  his  demand  for  higher  rates  of  labor.  The  result  is,  at  the  present  time, 
liigher  monthly  pay  than  any  other  State  in  the  Union,  except  California,  viz  : 
$38  94  per  month  for  farm  labor,  without  board.  And  while  the  necessaries  of 
life  are  also  high,  there  is  no  State  in  which  the  agiicultural  laborer  enjoys  the 
comforts  of  life  to  a  greater  extent,  or  is  better  fitted  to  act  a  creditable  part  in 
his  sphere  in  society. 

The  advantages  of  a  great  variety  in  industry  are  manifold,  one  of  the  highest 
of  which  is  the  fact  that  all  classes  and  capacities,  young  and  old,  male  and 
female,  are  furnished  with  something  to  do,  and  with  a  motive  for  doing  it,  and 
thus  labor  in  some  form  becomes  the  rule,  to  which  there  are  few  exceptions. 
Consumers  and  producers  are  at  each  othei*^s  doors,  or  commingled  in  the  same 
household,  and  carriers  and  go-betweens  absorb  but  a  small  portion  of  the  profits 
of  Industry.  There  is  no  glut  of  the  markets  from  excess  of  production  or  the 
^eSciency  or  great  expense  of  transpoTtatiou.    TVvqtq  is  no  occasion  to  sell  com 
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for  ten  cents  per  bushel,  or  eggs  at  six  cents  per  dozen,  or  cattle,  as  in  Texas,  at 
five  dollars  per  head. 

It  is  fashionable  in  communities  with  but  one  prominent  industry  to  decry  the 
promoters  of  these  industrial  enterprises  as  monopolists  and  heartless  oppressors. 
Thirty-eight  dollars  per  month  for  farm  labor,  and  twenty  to  thirty  for  light. 
employments  of  females,  are  sufficient  answers  to  such  ill-natured  charges.  Tidy 
and  well-furnished  houses,  and  evidences  of  refinement  in  humble  life,  are  not 
the  concomitants  of  the  oppression  and  tyranny  of  capital.  These  same  com- 
munities must  adopt  the  same  variety  in  industry  which  they  might  have  done 
and  should  have  done  many  years  ago,  or  the  compulsive  idleness  and  resultant 
poverty  of  largo  masses  of  their  people  will  continue,  and  become  intensified  and 
chronic,  until  their  winnings  over  the  prosperity  of  more  industrious  communities 
shall  become  an  obvious  wail  of  misery. 

Tbis  path  of  progress  has  been  equally  open  to  all ;  laws  supposed  to  favor  a 
diversified  industry  have  been  applicable  to  all  States  alike ;  the  best  water- 
power  and  the  cheapest  coal  are  in  States  that  make  no  ^xtensive  use  of  either; 
milder  climates  and  superior  fEwsilities  for  cheap  transportation  have  furnished 
advantages  that  have  not  been  transmuted  into  net  profits ;  and  yet  such  com- 
munities, daily  inflicting  irreparable  injury  upon  themselves,  by  neglecting  the 
gifts  of  God  and  spuming  the  labor  of  man,  are  wont  to  deem  themselves  injured 
by  the  prosperity  flowing  firom  superior  industry  and  a  practical  political  economy. 

Will  States  that  are  almost  deserts  from  a  suicidal  policy  of  growing  agricul- 
tural products  for  exportation,  and  importing  everything,  learn  wisdom  from 
poverty,  and  grow  prosperous  and  wealthy,  with  laboring  classes  comfortable 
and  intelligent,  and  advancing  in  moral  and  mental  culture! 

The  rate  of  wages  in  the  several  States  difiers  just  in  proportion  to  the  multi- 
plication of  separate  industries,  modified  in  new  States  in  process  of  settlement 
by  the  increased  demand  for  consumption  occasioned  temporarily  by  in-coming 
settlers  who  are  as  yet  non-producers,  or  in  the  mining  States  and  Territories  by 
the  employment  of  the  majority  in  mining.  The  following  is  a  table  of  average 
wages  per  month  of  farm  laborers  employed  for  the  year,  in  the  different  sections  . 
of  me  country: 

Eastern  States $33  30 

Middle  States '. 30  07 

Western  States 28  91 

Southern  States 16  00 

Or^n 35  75 

Califomia 45  71 

One  cause  of  high  rates  of  labor  in  this  country  is  the  superior  intelligence  and 
activity  of  the  laborers.  Nowhere  else  is  bo  much  agricultural  labor  done  by 
machinery  requiring  skill  and  knowledge  in  its  management,  and  accomplishing 
marvellous  results  in  its  swift  and  efficient  action.  An  English  writer  on  politi- 
cal economy  recognized  this  eleinent  of  increase  in  labor  rates  when  he  said : 
"The  average  annual  wages  in  England  is  three  times  as  high  as  in  Ireland; 
but  as  the  laborer  in  Ireland  is  said  not  to  do  more  than  one-third  of  what  is  done 
by  the  laborer  in  England,  the  price  of  labor  may  in  both  countries  be  about 
equaL"  There  is  a  tendency  to  a  just  equilibrium  in  the  labor  markets  as  in  all 
o^er  markets;  and  if  laborers  by  superior  skill  and  celerity  of  movement  may  do 
double  work,  they  will  obtain,  other  things  being  equal,  a  double  price.  Agri- 
cultural machineiy  has  done  more  in  this  country  than  any  thing  else  towards  the 
elevation  of  labor. 
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Jj.^ Showing  the  average  rate  of  wages  of  agricultural  labor  per  months  telten  employed  fur  the 
year,  from  returns  from  statistical  correspondents,  county  clerks,  and  county  auditors,  made 
tn  December,  J  866. 


States  and  Terri- 
tories. 


Maine 

New  Hampshire 

Vermont 

MassachuAett^.. . 
Rhode  Island  — 
Connecticut ..., 

New  York 

New  Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

North  Carolina  . 
South  Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas f. 

Arkansas 


g  e-  a 

,     V  o 


$27  00 
32  74 
:J2  84 
.'«  94 
34  40 
34  S5 
29  57 
32  27 
2<J  91 
24  93 
20  3o 

14  82 
13  4G 

12  00 

15  51 

18  00 

13  40 

16  72 
20  50 

19  00 
24  21 


$17  44 
22  48 

21  00 

22  36 

20  50 

21  54 

10  32 
18  98 
18  P4 
1^  25 
12  76 

9  36 

8  15 
7  66 

9  67 
12  12 

9  80 

11  58 

12  42 
12  72 
15  80 


a  0. 
o  Q  1 


;2^ 


$31  76 

39  12 
37  44 
41  61 

40  00 
39  66 
34  88 

33  13 

34  10 
26  25 
23  83 

17  21 

15  18 
14  00 

18  45 
20  55 

16  38 
22  58* 

22  25 

23  73 
29  61 


o  oV 

sag 

&4 


$23  07 
28  43 

25  72 

27  83 

26  33 

28  30 
24  26 
23  78 
22  87 
15  25 

15  58 
12  09 

10  00 
9  46 

12  P7 
14  46 

11  00 
*  16  80 

18  34 

16  76 

19  46 


Statcff  and  Terri- 
toiies. 


Tenut^Fsee 

We»>t  Virgiuiu  . . 

Kentucky 

Missouri 

Illinois 

Indiana 

Obio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

Utah  Territory  . 
Colorado  Ter. . . 
New  Mexico.... 

California 

Nevada  

Washington  Ter. 

Dakota 

Oregon 


Id 


$19  00 

25  35 
20  23 

26  75 
28  54 

27  71 

28  46 
31  26 

30  84 

31  65 
28  34 

34  03 
38  37 

44  71 
67  50 
25  GO 

45  71 
75  00 
52  25 
30  20 

35  75 


u  at 

«2i 


1^ 


$12  58 
16  47 
13  65 
18  08 
18  72 
18  72 

18  96 

20  48 

19  87 

21  10 

18  87 

19  81 
94  64 
26  32 
42  12 
16  50 
30  35 
60  00 
36  25 

20  00 

22  53 


§§1 

as 


t22  00 

29  34 
23  80 

30  8^1 

33  09 

31  50 
•32  45 

34  95 

35  ft5 
38  40 
33  24 

36  40 
46  43 
58  22 
79  16 
30  00 
50  00 
85  00 

.60  50 

32  00 
41  60 


$16  61 
21  20 
17  06 

21  66 

23  30 

22  50 

23  15 

24  15 

24  60 
27  17 
23  82 

25  46 
31  36 
38  41 
50  00 
2S  00 
34  39 
70  00 
44  50 
22  00 
29  00 


LOCAL   VARIATION   OF  KATES. 

The  "Panhandle"  of  West  Virginia  is  a  notable  example  gf  high  local  rates 
3f  wages  as  compared  with  the  State  average.  Its  circumstances  have  been  pe- 
culiar. Hemmed  in  between  Ohio  and  Pennsylvania,  and  with  fair  facilities  for 
getting  to  market,  it  has  developed  higher  sldll  and  a  better  style  of  farming 
than  other  sections  of  the  State.  The  influence  of  slave  labor  in  depressing  rates 
of  wages  has  aided  in  widening  this  difference  and  reducing  the  State  average 
below  that  of  the  Panhandle.  Sheep  husbandry,  which  has  here  been  success- 
fully and  very  extensively  conducted,  (placing  a  sheep  upon  each  acre  of  im- 
proved land,)  has  contributed  to  the  high  prices  here  prevailing.  The  compar- 
ison is  as  follows : 


Question  1.* 

Question  2. 

Question  3. 

Question  4. 

ThuihimillA..        

$31  75 
25  35 

$18  50 
16  47 

$37  00 
29  37 

$25  50 
21  20 

Rtate  of  W^^st  Virginia rr ,,,,,,,-,--, 

The  rates  with  and  without  board  also  differ  widely — SI3  25  and  S8  88. 

Dairying, — ^The  dairy  and  finit-producing  interests  of  northern  Ohio  liave  been 
of  late  unusually  prosperous.     Labor  has  been  in  demand  at  comparatively  high  . 
rates,  as  will  be  seen  from  a  comparison  of  the  averages  for  the  western  reserve, 
the  Miami  valley,  and  the  entire  State : 


Question  1. 

Question  2. 

Question  3. 

Question  4. 

'V^OTtom  IlOB6rV6  «••.•••••••••••.••••«••••••••••••••••• 

$30  43 

28  79 
28  46 

$20  72 
18  75 
18  96 

$36  24 
32  71 
32  45 

$26  22 

Miami  valley 

23  08 

State  of  Ohio 

23  15 

*  Question  1.  Average  wages  per  month  (without  board)  of  £urm  laborers  hired  for  the  year.  Question  2. 
Average  wages  per  month  (with  board)  of  farm  laborers  hired  for  the  year.  Question  3.  Average  wages  per 
month  (without  board)  of  farm  laborers  hired  for  the  season  or  a  portion  of  the  year.  Question  4.  Average 
wages  per  month  (with  board)  of  faip  laborers  hired  for  the  season  or  a  portion  of  the  year. 
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The  difference  in  wages  \vith  board  is  not  very  material.  The  board  allow- 
ance is  sliglitly  greater  in  the  western  reserve  than  the  average  for  the  State, 
and  more  for  the  "  season ''  than  for  the  entire  year.  The  revereo  is  true  of  the 
Miami  valley. 

Southern  Indiana, — ^The  average  rate  of  wages  of  Indiana,  south  of  thirty- 
nine  degrees  north  latitude,  and  the  average  for  the  whole  State,  are  as  follows : 


• 

Question  1. 

Question  2. 

Question  3. 

Question  4. 

Sonthera  Indiana 

$2G25 
27  71 

$18  56 
18  72 

$39  24 
31  50 

^S 

StAtA  of  In<iiani\ ...                      . .  ^     . 

The  average  differences  in  board  allowances  are  respectively  $7  61  and  88  99. 

This  average  for  southern  Indiana,  a  region  having  in  the  past  a  reputation 
for  comparative  inferiority  in  agricultural  improvements,  indicates  increasing  skill 
in  farm  processes  and  general  industrial  progress,  and  shows  a*  close  approx- 
imation to  the  average  of  the  entire  State. 

Southern  lUinois, — Southern  Illinois,  too,  with  its  rolling  surface  covered  with 
forests,  and  less  desirable  soils  than  those  of  the  northern  prairies,  has  failed  to 
secure  hitherto  so  rapid  settlement,  or  such  an  increment  of  improvement.  Yet 
this  region  has  its  peculiar  advantages,  which-  have  recently  been  seized  upon  by 
eager  immigrants ;  and  the  results  have  been  eminently  satisfiactory. 

The  following  exhibit  of  wages  is  shown : 


QuesUou  1. 

Question  2. 

Question  3. 

Question  4. 

Soatbem  Illloois.       ...V.- 

$2G06 
28  54 

$16  63 
18  72 

$30  36 
33  09 

$21  41 
23  30 

State  of  niinois ^ 

Nearness  to  cities. — The  infljjence  of  diversification  of  industry  and  the  con- 
sequent withdrawal  of  labor  from  farms  to  manufactures  and  trade,  increasing 
the  price  of  farm  labor,  as  well  as  of  farm  products,  is  shown  in  the  average  for 
St.  Clair  county,  opposite  St.  Louis. 


Question  1. 

Question  2. 

Question  3. 

Question  4. 

8l  Clair  count  v  ..-^, ^ ^„ ....w.rrTrr, 

$40  00 

$20  00 

$50  00 

$35  00 

Omitting  from  the  table  the  vicinity  of  St.  Louis,  the  showing  for  southern 
Illinois  is  as  follows : 

Question  1. 

Question  2f 

Question  3. 

Question  4. 

S«Qthftm  ULinoia 

$24  83 

$16  62 

$28  85 

$20  06 

East/  transportation  and  sJciUed  'labor, — The  advantage  of  facilities  for  trans- 
portation is  shown  by  the  increased  rates  of  wages  nqar  navigable  rivers  and 
lines  of  railroad.  This  is  conspicuously  seen  in  a  comparison  of  the  river  coun- 
ties of  Kentucky  with  those  of  other  portions  of  the  State.  Other  elements  of 
difference  appear  in  a  comparison  of  the  river  counties  of  the  Kentucky  side  with 
those  of  the  Ohio  shore,  j^  more  diversified  industry  in  'Ohio,  and  the  employ- 
ment of  free  instead  of  slave  labor,  enter  into  the  calculation  and  make  a  mate- 
rial advance  in  the  rate.  The  following  table  exhibits  nearly  as  great  a  differ- 
ence l>etween  the  river  counties  of  Ohio  and  those  of  Kentucky  as  exists  between 
the  latter  and  those  of  the  entire  State : 
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State  of  Kentacky 

River  ooantles,  Kentucky 
River  counties,  Ohio 


Question  1. 


$20  23 
24  23 
S8  27 


Qneition  2. 


$13  65 

16  36 

17  36 


Questions. 


$23  80 
28  79 
32  81 


Quei(lon4. 


$17  06 
20  36 
22  33 


Free  labor  influence, — ^The  influence  of  changing  the  system  of  labor  in  a  State 
from  slave  to  free  is  illustrated  vfery  conspicuously  in  the  bflt  of  States  from 
Virginia  to  Missouri.  Virginia  has  been  divided  for  several  years,  and  that  por- 
tion* west  of  the  mountains,  formerly  in  comparative  discredit  as  an  agricultural 
region,  shows  a  much  higher  rate  of  wages  than  Virginia  proper.  Slave  labor, 
for  several  years,  has  scarcely  been  known  in  a  large  portion  of  Missouri.  I'he 
following  is  a  showing  of  the  rate  of  wages  for  these  States : 


Question  1. 


Question  2. 


Questions. 


Question  4. 


VirgAia 

West  Virginia 
Kentucky.... 
Missouri 


$14  82 

25  35 
20  23 

26  75 


$9  36 
16  47 
13  66 
18  08 


$17  21 

29  34 
23  80 

30  84 


$12  09 
2120 
17  06 
2156 


BOARD  OF  FARM  LABORERS. 

The  difference  between  wages  without  board  and  the  rate  allowed  when  board 
is  furnished  by  the  employer  is  naturally  found  to  vary  quite  regularly  with  tho 
cost  of  food  products,  the  rate  being  higher  in  the  east  tha^  in  the  west,  and 
higher  still  m  the  Territories  of  the  Rocky  mountains,  but  less  in  California 
than  in  Massachusetts.  In  the  south  the  board  of  freedmen,  consisting  mainly 
of  com  meal  and  bacon,  is,  of  course,  very  low.  Possibly  in  Alabama  the 
difference  between  labor  with  and  without  boarti  may  be  too  small.  Tho  mode 
of  hiring  and  supplying  these  laborers  varies  so  much  with  circumstances  that 
our  correspondents  found  it  difficult  to  reduce  their  information  to  tho  system 
required.  The  following  is  a  statement  of  these  differences  in  monthly  pay  on 
account  of  board,  averaging  $6  26  in  the  southern  States,  and  $12  51  for  the 
other  States : 

Tonnessee $6  42 


Maine $9  56 

New  Hampsbiro 10  76 

Vermont ]1  84 

Massachusetts 16  58 

Rhodelsland 13  90 

Connecticut 12  71 

New  York 10  25 

New  Jersey j». 13  29 

Pennsylvania --.  11  07 


Delaware  . 

Maryland 

Virgfinia 

North  Carolina. 
South  Carolina  . 

Geoffjia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 


11  68 

7  60 

5  46 

6  31 

4  34 
6  84 

5  88 
3  60 

5  14 

8  08 

6  28 
8  41 


West  Virginia 8  88 

Kentucky 6  58 

Missouri 8  67 

Illinois 9  82 

Indiana 8  99 

Ohio ^ 9  50 

Michigan 10  78 

Wisconsin 10  97 

Minnesota 10  55 

Iowa 9  47 

Kansas 11  22 

Net)raska 13  73 

Utah  Territory 18  39 

Colorado  Territory 25  38 

New  Mexico  Territory 8  60 

California 15  36 

Nevada 15  00 

Washington  Territory 20  00 

Dakota  Territory 10  20 

Oregon 13  22 


The  ayerage,  as  above,  for  white  laborer^  is  $12  51  per  month ;  in  the  south, 
nith  reference  mainly  to  freedmen,  $6  26. 
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M. — Showing  the  rate  of  wagen  of  agrictdlural  labor 9  per  day,  in  transient 
service  f  from  returns  from  statistical  correspondents,  county  clerks,  and  county 
'  auditors,  made  in  December,  1866. 


suites 

Per  day,  for  transient 
service  in  harvest, 
(without  board.) 

Per  day,  for  transient 
service  in  harvest, 
(with  board.) 

Per  day,  for  transient 
service  other  than 
in  harvest,  (without 
board.) 

Per  day,  for  transient 
service   other  than 
in    harvest,    (with 
board.) 

Maine 

$2  02 

1  98 

2  32 
2  41 
2  23 
2  43 
2  41 
2  68 
2  32 
2  09 
2  00 
1  46 
1  53 
1  25 
1  48 
1  12 
1  27 
1  65 
1  66 

1  65 

2  07 
2  01 

1  78 

2  10 
2  15 
2  41 
223 
2  20 
2  62 
2  68 
268 
2  38 
2  31 

2  65 

3  42 

4  17 

1  50 

2  56 

3  50 
3  00 
2  50 
2  40 

$1  56 
1  52 
1  65 
1  92 
1  71- 

1  90 
.     1  92 

2  38 
1  80 
1  62 
1  68 
1  21 
1  17 

93 
1  06 

83 
1  04 
1  14 
1  20 
1  32 
1  52 
1  54 
I  31 
1  70 
1  72 
1  91 
1  76 

1  73 

2  14 
2  15 
2  27 
1  88 

1  82 

2  15 
2  49 
287 

1  12 

2  06 

3  00 
2  25 
2  00 
1  80 

$1  49 
1  67 
I  76 
1  83 
1  83 
1  75 
1  75 
1  68 
1  59 
1  31 
1  31 
82 
72 
69 
99 
1  00 
78 
1  34 
1  08 
1  31 
1  34 
I  15 
1  31 
1  21 
1  44 
1  62 
1  45 
1  54 
1  78 
1  78 
1  75 
1  62 
1  65 

1  93 

2  27 

3  29 

1  OOi 

2  26 

3  00 
2  25 
2  00 
1  75 

|1  13 
1  26 

New  Hampshire 

Vermont 

1  33 

Massac!iusett5 

1  38 

Rhode  Island 

J  33 

Connecticut 

1  29 

New  York 

1  23 

New  Jersey 

1  20 

Pennsylvania 

1  10 

Delaware 

94 

Maryland 

96 

Virpnia .  ...........   .  ....... 

57 

North  Carolina ..-., 

50 

Sonth  Carolina ^ 

45 

Geoi^a... 

70 

FloFida 

74 

Alabama 

55 

Mississippi - 

89 

liOnisianA , ^  ^             ^   ^^^^.. 

70 

Texas 

98 

Arkansas..... ....'.. 

88 

Tennessee 

83 

West  Virginia 

92 

Kentucky 

86 

Missouri . .. ...... 

1  07 

Illinois. 

1  21 

Indiana. 

1  06 

Ohio 

1  13 

Michictin 

1  30 

Wisconsin...... 

1  28 

Minnesota 

1  35 

Iowa ..............  ..............1... .... 

1  19 

Kansas ...... ....  . 

1  19 

Nebraska .... .  ........................ 

1  43 

Utah  Territory 

1  63 

Colorado  Territory 

1  93 

New  Mexico  Territory ..... .......... 

90 

California......  .......^. ...... 

1  72 

Nevada. .... 

2  50 

Washington  Territory 

1  75 

Dakota  Territory. - 

1  50 

Oregon .................. 

1  40 
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N. — Showing  (he  average  prices  of  harveatins:  and  stacking  wheat  and  cutting 

and  stacking  hay. 


States. 


•a  ^-o  B 

O        o  " 


SS 
8|| 


«  cs 

■..a 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey , 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Missouri 

Illinois , 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa .... 

Kansas 

Nebraska 

Utah  Territory 

Colorado  Territory 

New  Mexico  Territory. 

California 

Nevada i 

Washington  Territory. 
Dakota  Territory .-.-.. 
Oregon 


$4 

5 
4 
4 
6 
3 
3 
4 
4 
3 
4 
2 
1 
1 
2 


37 
75. 

:» 

72 
00 
70 
88 
36 
36 
25 
21 
07 
84 
56 
41 


n 

66 


65 
00 
36 
75 
03 
51) 

:k 

33 
IS 
41 

28 
33 
95 
73 

28 

:« 

56 
50 
70 


00 
50 
75 


$3  54 
3  77 

3  48 

5  19 

6  12 

4  75 
328 
4  04 
4  10 

3  87 

4  ai 

1  98 

2  67 

3  37 

2  82 


3  66 
3  31 


4  06 
4  37 
3  49 

2  74 

3  51 
3  25 

2  69 

3  09 
3  10 
3  14 

2  73 

3  34 

2  58 

3  90 
3  53 
8  91 
7  79 


3  00 
8  00 
5  50 

4  00 
3  00 


M  16 
1  33 
1  19 
1  75 
1  71 
1  81 
1  11 
1  52 
1  38 
1  50 
1  57 
1  05 
1  59 
1  50 
1  81 


75 

50 


70 

96 

86 

07 

60 

12 

90 

07 

00 

1  09 

1  05 

1  26 

81 

1  03 

98 

3  37 

3  85 


1  25 
3  00 

2  00 
1  50 

94 


The  following  questions  were  fully  answered,  but,  o\sdng  to  the  g^rcat  diversity 
in  the  mode  and  conditions  of  such  operations,  no  average  could  fairly  he  drawn: 
•  "10.  Price,  per  bushel,  of  threshing  and  separating  wheat? 

Price,  per  bushel,  of  threshing  and  separating  oats? 

Price,  per  bushel,  of  husking  and  cribbing  com  ? 

Price,  per  bushel,  of  shelling  com  f 

Price,  per  acre,  of  cutting  and  stacking  hayf ' 
In  some  localities  the  machine  and  its  manager  only  are  furnished,  at  a  low 
price  per  bushel  j  in  others,  additional  men  or  horses ;  in  others,  still,  all  labor, 
board;  or  other  expense.     The  prices,  therefore,  vary,  as  in  Illinois,  for  instance; 


"11. 
"12. 
"13. 
"14. 


REPORT  OF   THE    STATISTICIAN.  89 

from  three  to  seventeen  cents  per  bushel.  And  so  in  other  States.  The  actual 
returns  from  Illinois  would  average  8 J  cents  j  question  11th,  average  5y\j  cents. 
In  cutting  and  stacking  hay,  in  Illinois,  the  returns  ranged 'from  $1  50  to  $4 
per  acre,  representing  not  so  much  a  difference  in  the  price  of  labor  as  in  what 
was  locally  understood  by  *' cutting  and  stacking  hay."  So  of  othei;  machine 
operations. 

COMPARISON  WITH  EUROPEAN  LABOR. 

The  rates  of  labor  in  Europe  are  much  less  than  in  this  country.  Elaborate 
calculations  by  Professor  Leone  Levi  make  the  total  earnings  of  the  laboring 
classes  of  Great  Britain  $2,091,500,000  in  all  industries;  in  agriculture, 
S375,G00,000.  The  average  income  of  a  worldng  man  in  England  is  $5  62  p^ 
week;  in  Scotland,  $5  12;  and  in  Ireland,  83  58. 

The  agricultural  laborer  receives  scarcely  two-thirds  as  much  as  the  general 
average.  Mr.  Levi  does  not  give  the  average  rate,  but  it  can  be  readily  ap- 
proximated. In  England  $1  75  to  $2  per  week  may  be  considered  the  lowest 
rate,  while  few  farm  laborers  obtain  more  than  84  or  84  50.  The  former  rate, 
with  the  bonus  of  "a  little  cider,"  is  common  in  Devonshire ;  in  South  Shrop- 
shire, 82  75,  with  additions  equal  to  seventy-five  cents  more,  or  83  50  in  all ; . 
in  Dorsetshire,  82 ;  in  Durham  and  Northumberland,  83  75,  with  house  and 
garden,  coal,  potatoes,  and  wheat.  It  may  not  be  very  wide  of  the  truth  to 
estimate  the  present  wages  of  the  English  farm  laborer  at  83  50  per  week. 
Allowing  four  weeks  for  holidays  and  absence  from  other  causes,  the  year's 
earnings  would  be  8168.  Wade's  History  of  the  Middle  and  Worlang  Classes 
placed  the  average  of  husbandry  wages  at  83,  which  was  believed  to  bo  high  at 
that  time.  Mr.  Senior  made  the  average  of  all  kinds  of  labor  8168  per  year  in 
Britain,  and  8224  in  the  United  States.  Farm  labor  then  averaged  less.  This 
is  not  given  as  the  actual  average,  but  is  probably  quite  as  favorable  to  the 
laborer  as  it  can  truthfully  be  made. 

The  American  farm  laborer,  as  has  been  showTi,  gets  $2S  per  month,  or, 
oonnting  eleven  months'  work  each  year,  8308  per  annum.  Although  the  pay 
is  in  currency,  each  dollar  will  buy  more  breadstuffs  and  vegetable^  in  the  great 
western,  agricultural  sections  than  will  a  gold  dollar  in  England. 

Wages  have  materially  increased  of  late.  Mr.  Levi  estimates  that  one-half 
the  laborers  of  the  United  Kingdom,  from  increase  of  wages,  are  able  to  con- 
some  one  pound  more  meat  each  per  week  than  formerly. 

Our  farm  labor  proper  (meaning  hired  fai*m  labor)  is  a  siiiall  item  compared 
with  the  labor  of  farmers  and  their  sons.  There  aio  about  900,000  farm  labor- 
ers, exclusive  of  the  freedmen,  and  2,500,000  farm  proprietors,  yet  the  labor  of 
these  900,000  is  no  insignificant  item.  At  8308  each  per  aimum  it  amounts  to 
an  aggregate  of  8277,200,000,  82,200,000  more  than  Mr.  Levi's  estimate  of 
agricultural  labor  in  Great  Britain.  And  this  is  but  little  more  than  one-fourth 
of  the  actual  farm  labor  done  by  white  laborers.  Tho  freedmen,  of  whom  a 
large  portion  of  the  adults,  male  and  female,  are  farm  laborci^,  will  swell  the 
total  estimate  of  agricultural  labor  to  a  magnificent  figiu-e. 

It  is  believed  that  such  an  exhibition  of  the  facts  of  this  great  department  of 
human  industry  will  fiunish  profitable  food  for  reflection  and  information  tend- 
ing to  promote  tho  profits  of  industiy  and  the  welfare  of  tho  human  race. 

The  people  of  Europe,  through  millions  of  friends  already  reaping  the  fniits  of 
well-remunerated  labor  here,  are  now  pouring  in  upon  us  in  larger  numbers  than 
ever  before;  yet  there  is  room  enough  for  all,  and  prospective  plenty  arid  wealth, 
after  meeting  the  demands  of  the  government,  which  will  decrease  in  gravity  year 
hy  year. 
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IMPORTS  OF  WOOLS  AND  WOOLLENS. 

The  country  has  been  flooded  with  imported  unmanufactnro<l  wools  and  woollen 
goods  since  July  1,  1865,  in  anticipation  of  an  increase  in  the  duties,  which  was 
80  long  deferred  that  a  ruinous  displacement  of  domestic  wools  was  the  result. 
The  extent  of  this  derangement  will  be  apparent  by  an  exhibition  of  official 
figures  of  wool  imports.  It  will  be  remembered  that  the  four  years  of  war  were 
necessarily  years  of  excessive  importation,  amounting  to  nearly  two  hundred  and 
fifty-two  millions  of  pounds  of  wool  and  twenty-seven  millions  of  shoddy,  and 
that  during  the  last  year  of  that  period,  1865,  ending  three  months  after  the 
close  of  the  war  and  six  months  after  such  result  seemed  inevitable,  the  import- 
ation was  reduced  to  forty  millions  of  dutiable  wool,  and  a  little  more  than  three 
millions  of  free  wool  from  Canada.  The  reduction  should  have  continued,  as 
we  now  produce  about  one  hundred  and  fifteen  millions,  and  can  add  twenty 
millions  in  a  single  year  if  the  business  premises  to  pay.  Instead  of  such 
reduction,  an  enormous  increase  was  made,  not  only  through  the  fiscal  year 
of  1865-^66,  but  from  July  to  March,  1867,  when  the  wool  tariff  went  into 
efiect,  as  follows : 


Years. 

Dutiable. 

Free. 

Total. 

1865 

Psunds, 

40,372,075 

67,917,031 

Pounds. 

3,486,079 

1,206,234 

Pounds. 

45,8r>8,l.'>4 
69,123,265 

1866 : 

Cxccss  over  lfl65 .- .... ... 

23,265,111 

Including  the  shoddy,  the  increase  was  nearly  twenty-six  millions.  The  imports 
of  the  year  ending  June  30,  1867,  were  35,325,151  pounds,  costing  §5,770,083; 
shoddy,  5,086,187  pounds,  costing  $516,480.  A  glut  in  the  wool  market  was  the 
result,  though  prices  did  not  dechne,  because  the  wool  was  largely  held  in  bond  in 
expectation  of  a  decrease  of  future  importation  by  high  duties.  This  was  sufficient 
to  prevent  a  material  increase  of  the  low  current  prices,  compelling  farmers  to  await 
patiently  the  consumption  of  these  foreign  supplies.  Nor  was  this  all ;  manufac- 
turers, as  well  as  farmers,  were  to  suffer  by  an  equally  excessive  importation  of  wool- 
lens— in  fact,  an  unprecedented  influx,  almost  equaling  in  a  single  year  the  imports 
qf  woollens  for  the  entire  period  qf  tJie  war,  as  the  following  totals  will  show: 

Total  for  four  years  ending  June  30,  1865 $87,  762,  918 

Annual  average  for  four  years  ending  June  30, 1865 21,  940,  729 

Imports  of  the  year  ending  J  luic  30,  1866 57,  115,  901 

This  is  a  sum  equal  to  the  present  total  valuation  of  the  annual  wool  clip  of 
the  United  States.  The  expectation  of  obtaining  a  fair  price  fur  wool  will  bo 
futile  until  this  immense  stock  of  goods  is  worked  off,  the  old  army  supplies  ex- 
hausted, and  a  normal  condition  of  supply  and  demand  is  regained. 

The  following  tables  give  the  details  of  these  importations  of  the  year  ending 
June  30,1866: 
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age5cultueal  report. 


p. — Giving  a  statement  qf  woollens  imported  during   tJie  year  ending  June 

30,  1866. 

Woollen  cloths  and  shawls $16,  615,  276 

Blankets 527,  540 

Woollen  worsted  yams 556j  939 

Delaines  and  dress  goods 1 21,  111,  284 

Carpets 2,  854,  097 

Flannels '. : 138,  313 

Felt  and  lasting ^ 146,  286 

All  others 15, 166, 166 

Total 57, 115,  901 


Q. — Shomng  the  prices  of  various  wools  on  Februarrj  22,  prior  to  the  passage 
of  the  tariff'  act,  and  at  two  subsequent  dates. 


Grades  of  wool. 


American,  Saxony  fleece 

AmericAn,  full-blood  Merino 

American,  half  and  three-quarters  Merino 

Extra,  pulled , 

Superfine,  pulled 

No.  1,  pulled % , 

California,  unwashed 

California,  common , 

Texas 

Peruvian,  unwashed K , 

Valparaiso,  unwashed 

South  American  Mestiza,  unwashed 

South  American,  common,  unwashed 

South  American  Cordova 

Entre  Rios,  washed ^ 

African,  unwashed 

African,  washed 

Mexican,  unwashed 

Smyrna,  unwashed 

Smyrna,  washed 


February  22. 


Per  pounds 
50  to  65 
48  to  60 
45  to  50 
50  to  55 
40  to  50 
30  to  40 
30  to  40 
22  to  23 
18  to  32 
33  to  33 
28  to  30 
32  to  34 
25  to  27 
40  to  46 
32  to  48 
20  to  30 

•  30  to  40 
20  to  27 
28  to  32 
35  to  58 


April  2a 


Per 

pound. 

Per  pound. 

m 

to  75 

70  to  75 

58 

to  64 

60  to  65 

53 

to  57 

55  to  60 

50 

to  55 

55  to  60 

40 

to  50 

45  to  60 

30 

to  40 

25  to  30 

30 

to  40 

.30  to  45 

22 

to  27 

20  to  25 

18 

to  33 

25  to  30 

30 

to  33 

28 

to  30 

25  to  28 

32 

to  34 

.2810  33 

25 

•to  27 

24  to  26 

40 

to  46 

40  to  46 

32 

to  38 

40  to  46 

20 

to  30 

30 

to  40 

20 

to  27 

22  to  27 

28 

to  32 

18  to  21 

;^ 

to  58 

40  to  42 

July  12. 
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Table  shotting  the  value  of  woollens  imported,  and  the  quarUity  and  value  oj 
wool  imports,  Jor  the  period  from  1841  to  1866,  inclusive. 


Year. 


1841 
1842 

1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1652 
1^3 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 


Woollens. 


$11,001, 
8,375, 
2,472, 
9, 475, 
10,666, 
9,935, 
10,998, 
15,240, 
13,704, 
17,151, 
19,507, 
17,573, 
27,621, 
32,382, 
24,404, 
31,961, 
31,286, 
26,486, 
33,521, 
37,9di, 
28,261, 
14,884, 
20,411, 
32,139, 
20,347, 
57, 115, 


725 
154 
702 
176 
925 
933 
833 
606 
509 
309 
964 
911 
594 
149 
793 
118 
091 
956 
945 
039 
394 
625 
336 
563 
901 


Wool. 


Pounds. 

15,006,410 

11,420,958 

3,517,100 
14,008,000 
23,833,040 
16,558,247 

8.460,109 
11,341,429 
17,869,022 
18,669,794 
32,548,461 
18,341,298 
21,599,079 
20,200,110 
18,.534,415 
14,737,393 
16,502,060 

•95,000,000 

36,000,000' 

43,571,026 

73,897,807 

90,3d6,104 

43,858,154 

67,917,031 


$1,091,953 

779,482 

245,000 

851,460 

1,689,794 

1,134,226 

555,622 

857,034 

1,177,347 

1,681,691- 

3,833,157 

1,930,711 

2,669,718 

2,822,185 

2,072,139 

1,665,064 

2,125,744 

4,022,635 

4,444,954 

4,842,152 

4,961,326 

6,994,606 

12,553,931 

15,923,991 

7,728,383 

9,381,083 


The  aggregate  importation  of  woollens  for  each  decade,  and  the  average  per 
year  for  forty  years,  ending  in  1860,  are  as.  follows : 


Aggregftte. 


Annuaraverage. 


Ten  years  ending  in  1830.. 
Ten  years  ending  in  1840.. 
Ten  years  ending  in  1850. . 
Ten  years  ending  in  I860.. 

Forty  years  ending  in  1860 


$86,182,110 
129,336,258 
109,023,552 
282,682,830 


$8,618,211 
12,933,625 
10,902,355 
28,268,283 


627,224,750 


15,680,618 


In  1820,  when  this  importation  commenced,  manufacturing  was  at  its  lowest 
ebb,  the  value  of  its  annual  product  having  been  reduced  to  $4,413,068,  by 
excessive  importations  after  the  close  of  the  war  of  1812,  from  $25,608,788  in 
1810,  just  as  foreign  traders,  aided  by  American  importers,  at  the  close  of  the 
late  war,  and  the  fall  of  gold,  have  seriously  impaired  both  the  wool  growing 
and  wool  manufacturing  interests  by  flooding  the  country  Tvith  a  vast  surplus  of 
foreign  woollens.  While  suffering  a  oeries  of  fluctuations,  caused  by  more  or 
less  successful  |fforts  to  break  down  the  barriers  to  over-importation,  the  progress 
of  manufacturing  has  been  gradual  and  comparatively  regular.  In  1830  the 
product  of  woollen  manufactures  had  increased  to  $14,528,166 ;  in  1840  it  was 
$20,696,999;  in  1850,  $43,207,545  3  in  1860,  $68,865,963 ;  in  1864  a  return 
of  manufacturers,  representing  about  three-fourths  of  the  total  number  of  sets 
of  machinery,  made  an  aggregate  of  $120,000,000. 
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With  the  mcrease  of  the  manufacture  of  wool,  step  by  step,  advanced  the  pro- 
duction of  wool.  The  census  of  1850  made  the  clip  of  that  year  62,516,959 
pounds;  that  of  1860  returned  60,511,343.  The  yield  of  1864  was  estimated 
at  95,000,000;  that  of  1866,  115,000,000.  The  increase  of  manufacturing.and 
the  relative  consumption  of  wool  at  different  periods  may  be  gathered  from  the 
following  statement,  with  the  qualification  that  the  wool  ipiportation  of  1865  was 
less  than  the  consumption  of  foreign  wool  for  that  year,  whUe  that  of  1866  was 
far  more  than  that  year's  consumption.  There  was  also,  in  round  numbers,  four 
millions  of  pounds  of  shoddy  in  the  former,  and  seven  millions  in  the  latter  year, 
not  counted  in  the  statement : 


1840. 

1850. 

1860. 

1865. 

1866. 

UDited  States  products ,. 
Imports 

.lbs.. 
.lbs.. 

35,802,114 
15,006,410 

52.516,969 
18,669,794 

60,511,343 
34,586,657 

105,000,000 
40,372,075 

115,000,000 
67,917,031 

Total 

50,808,524 

71,186,763 

95,098,000 

145,372,075 

182.917.031 

'        ■ 

It  is  not  that  woollen  importations  are  so  mucli  heavier  than  formerly,  in  pro- 
portion to  population.  As  shown  above,  the  average  for  forty  years,  when  we 
manufactured  comparatively  little,  was  $15,680,618.  With  population  doubled 
and  foreign  prices  at  least  fifty  per  #ent.  greater  than  twenty-five  years  ago, 
$45,000,000  would  not  be  a  larger  proportionate  importation.  Then  we  manu- 
factured scarcely  half  the  annual  consumption ;  now  we  manufacture  three-fourths, 
and  of  most  goods  can  easily  manufactme  for  the  entire  demand,  so  that  a/ny 
importation  tends  to  drug  the  market.  This  is  the  literal  fact,  and  the  future 
will  show  how  sensitive  a  full  market  is  to  the  slightest  surplus — just  as  a  few 
drops  will  overflow  a  brimming  glass.  All  the  woollens  imported  in  four  years 
of  war  amounted  to  but  $87,'3 82,918,  or  $21,945,726  annually;  actually  a  less 
quantity  of  goods  than  was  bought  for  $15,680,618  annually  for  forty  years, 
commencing  in  1821 ;  but  in  the  mean  time  the  products  of  our  nulls  had  grown 
from  four  millions  of  dollars  in  1^0,  to  one  hundred  and  fifty  or  sixty  millions 
inJ864! 


AGRICULTURAL  EXPORTS. 

Statement  of  the  exports  of  the  growth  and  agricultural  products  of  the  United 
States,  with  their  immediate  manufactures,  for  the  years  ending  June  30, 1865, 
and  June  30,  1866. 


Products  and  manufactures. 

1865. 

1866. 

Quantity. 

Value. 

Quantity. 

Value. 

Of  animals: 

Hogs number — 

Pork tierces-. 

Do t... barrels-. 

1,400 

838 

207,294 

45,990,712 

44,342,295 

99,250 

9,588 

50,392 

59,822 

30,622,86^ 

205,  %0 

$12,771 

1 6, 843, 135 

10,521,702 

9,107,435 

J 55, 454 

159, 179 

j  3, 304, 771 

4,979,135 

951 

30,056,788 

37,588,930 

30,110,451 

42,358 

7,730 

19,053,800 

19,364,686 

115,454 

4,788,484 

Hams  and  bacon-,  .pounds.. 

Lard do 

Lard  oil gallons.. 

Homed  cattle number. . 

Beef  - -- tierces . . 

6,269,796 

5,970,651 

70, 360 

323,637 

Do , barrels.. 

Tallow pounds.. 

Sides number. . 

.2,766,451 

2,468,587 
108,752 
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Products  and  manufactures. 


Of  animals : 

Butter pounds. . 

Cheese do.... 

Candles do 

Soap do 

Horses number . . 

Mules ^o 

Fine    leather    and  morocco, 
skins.. 

Leather pounds.. 

Boots  and  shoes pairs . . 

Sheep number.. 

Wool pounds. . 

Skins  and  furs 

Wax pounds . . 

Apples .oarrels.. 

Potatoes bushels. . 

Onions - 

Breadstuffs : 

Indian  com bushels. . 

Indian  meal barrels. . 

Wheat bushels.. 

Flour barrels. . 

Rye  meal do 

Rye  and  small  grains. bushels. 

Rice ....barrels.. 

Biscuit  or  ship  bread 

Cables  and  cordage cwt. . 

Cotton,  Sea-iff land pounds . . 

Cotton,  other  kinds do 

Cotton  piece  goods : 

Printed  or  colored 

White,  other  than  duck 

Duck : 

All  other  man'fact'r's  of  cotton. 

CloTer-seed bushels.. 

Flax-seed do 

Linseed  dil gallons.. 

Oil-cake 

Hemp tons.. 

Hemp,  all  manufactures  of 

Ginseng pounds.. 

Hops do 

Spirits  of  turpentine,  .gallons.. 

Salt bushels.. 

Beer,  ale,  porter,  and  cider 

Spirits  from  molasses.. gallons.. 
Spirits  from  other  material. do. . . 

Molasses do... 

Vinegar do... 

Sugar,  brown pounds . . 

Sugar,  refined do . . . 

Tobacco 

Tobccco,  manufactured 

Snuff pounds . . 

Wood  and  its  products : 

Staves  and  heodmg .  thousand . 

Shingles do 

Boards,  plank  and  scantling, 
Mfeet.. 

JJcwn  timber ioD3. . 


18G5. 


Quantity. 


21,388,185 

53,089,408 

5,017,712 

7,327,834 

690 

350 


1,287,407 

522.308 

13,782 

406,182 


338,776 
120,063 
510, 344 


2,812,726 

199,419 

9,937,152 

2,604,542 

3,935 

691,152 

2,395 


52,419 

330,  .584 

6,276,582 

1,080,521 

100,265 

77,618 


2,169,426 

39,369 

64,913 

:56,512 

2,111 


414,507 

3,662,734 

42,518 

582,803 


1,149,859 

218,551 

28,221 

13fe,4l4 

116,240 

1,309,522 


7,297,878 
93, 159 

33,029 
33,034 

158,774 
4,133 


Value. 


7,234,173 

11,684,927 

1,259,168 

983,477 

110,270 

.'S2,115 

150,828 
517,717 

2,023,210 

72,198 

254,721 

1,648,863 

•261,381 

479,256 

724,593 

220,694 

3,679,133 

l,489,aS6 

19, 397, 197 

27,222,031 

32,4:« 

846,444 

63,430 

771,952 

972, 348 

296, 179 

5,424,370 

018,223 

44,742 

101,796 

2,566,821 

446, 845 

120,091 

110,156 

-2,267.393 

259,393 

119,738 

547,653 

1,348,263 

95,747 

$355,469 

163, 151 

708,  Ki4 

394,770 

16, 308 

46,100 

20,617 

284,906 

41,592,  i:» 

3,580,2*5 

39,129 

2,911,310 
173,760 

4,340,664 
69,699 


1866. 


Quantity. 


3,806,835 

36,411,985 

3,191,600 


1,423 
1,810 


214,547 
12,478 


272,987 


470,753 
152,437 

13,516,651 

237,275 

5,579,103 

2, 183, 050 

13,304 


10,091,988 

8,570 

7,284,473 

643,288,356 

406,998 
3,041,715 


144,742 

87 

18,750 

107,840,690 

2,260 


444,398 
349,987 
349, 325 
670,644 


1,793,334 

309,549 

55,653 

114,800 

469,661 

3,996,477 

190,826,248 


18,920 

24,490 
25,480 


Value. 


1,267,851 
6,0:16,828 
616,496 
784,492 
243,638 
218,271 

16,760 

.   426,76^2 

590,307 

87,214 

.  403,860 

1,351,092 

130,650 

301,383 

535, 446 

102, 410 

11,070,395 

1,129,484 

7,842,749 

18,396,666 

•   68, 144 

1,336,282 

136,993 

701,603 

173,852 

6,424,770 

274, 960, 453 

88,742 
718,006 


973,427 

772,607 

306 

28,351 

2,775,426 

27,161 

413,303 

382,870 

108,752 

313,086 

$300,980 

65,445 

605,163 

149, 335 

21,102 

37,686 

63, 124 

652, 543 

29,456,145 

1,914,2.35 

7,981 

2,267,616 

108,248 


120,013  I   2,832,572 
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Products  and  mannfactares. 

1865. 

1866. 

Quantity. 

Value. 

Quantity. 

Value. 

Wood  and  its  products : 

Other  lumber .... .......  k.. 

3,422,719 
158,495 

1,254,888 

727,tit>9 

76,034 

157,662 

1.439.346 

Oak  bark  and  other  dyewood. 
Other  mannfiictures  of  wood. 

5,178,928 

Ashes,  ^ot  and  pearl cwt . . 

Tar  ana  pitch barrels. . 

Rosin  and  turpentine do 

52,677 
11,529 
11,232 

3,078,757 
37,835 

250,407 

298, 139 

147,528 

1,504,058 

A  recapitulation  qf  exports  of  the  growth  and  agricultural  products  of  the 
United  States^  and  their  immediate  manufactures.  Jot  the  years  ending  June 
30,  1865,  and  June  30,  1866. 


Animal  productions 

Breadstuffs 

Wood  and  its  products 

Cotton  and  its  manufactures. 
Miscellaneous. 


Total. 


1865. 


$62,361,126 

53,502,511 

13,292,460 

9,052,131 

54,913,137 


193,121,365 


1866. 


$34,976,453 
40, 682, 336 
14,194,513 

283,165,398 
39,205,692 


412,284,392 


EECEIPTS  AT  THE  NEW  YORK  CATTLE  MARKET  IN  1866. 

Number  of  beeves.. 298,882 

Number  of  milch  cows 4,885 

Number  of  veal  calves 62, 114 

Number  of  sheep  and  lambs 1,030,621 

Number  of  swine 666,392 

Total 2.062,894 

These  figures  are  given  on  tlie  authoiity  of  the  Tribune  report  of  the  cattle 
market;  they'show  a  weekly  average  of  5,748  beeves,  94  cows,  1,194  calves, 
19,820  sheep,  12,815  hpgs,  a  total  of  39,671  animals  per  w^eek.  The  total  for 
the  year  is  301,539,  greater  than  that  of  the  previous  year,  which,  in  turn,  was 
larger  than  those  of  any  of  the  eleven  previous  years,  except  1862  and  1864. 

The  average  price  of  beef  (net  weij^ht,  sinking  the  offal)  for  the  year  was  15J 
cents  per  pound.  In  January  the  different  qualities  ranged  from  12  to  22  cents;* 
in  December,  from  9  to  21  cents.  The  prices  of  sheep  and  swine  are  for  the 
live  weight.  Sheep  commanded  from  6  to  .8  cents  in  the  beginning  of  the  year  j 
at  the  close,  5  to  6  J  cents.    The  price  of  swine  ranged  from  6  to  13  cents. 


For  the  statistics  of  California,  an  essay  upon  the  agriculture  of  that  State  is 
referred  to  in  another  part  of  this  volume.  Interesting,  though  desultory,  sta- 
tistics of  the  Territories  have  been  collected,  but  their  arrangement  and  enlarge- 
ment must  be  deferred  for  the  present. 

J.  E.  DODGE. 
Hon,  Isaac  Newton,  Commissioner. 
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REMARKS  ON  PRUNING  AND  TR.UNING  THE  GRAPE-VINE, 

WITH  QUOTATIONS  AND  ILLUSTRATIONS 

FROM  VARIOUS  AUTHORS. 


BY  WILLIAM  SAUXDERS,  DEPAUTJIKXT  OF  ACniCULTUKE. 


) 


The  increasing  interest  manifested  in  the  culture  of  the  grape  induces  a  cot- 
responding  desire  for  information  with  rejaird  to  details  of  the  various  operation? 
connected  with  it.  Especially  is  this  true  with  reference  to  everything  bearinc 
upon  the  pruning  and  training  of  the  plant ;  for  although  its  natural  habit  ol 
gix)wth  will  speedily  indicate,  to  a  close  observer,  the  best  mode  of  management. 
yet  there  are  so  many  systems  advocated  and  eagerly  pressed  upon  the  considers 
tion  of  those  who  are  anxiously  seeking  knowledge  upon  these  subjects,  that  i. 
is  difficult  for  them  to  decide  among  so  many  seemingly  conflicting  opinions. 

There  is  one  well  authenticated  fact  in  the  fruiting  of  the  grape,  viz.,  that  the 
finest  fniit,  the  best,  earliest,  and  largest  crops,  are  produced  upon  the  strongest 
shoots  of  the  previous  year's  growth.  The  only  proper  system  of  pruning  will  there 
fore  bo  that  which  encourages  and  secures  an  abundance  of  such  shoots,  and  to  show 
that  this  principle  has  been  constantly  recognized  for  nearly  two  hundred  years,  wv 
have  prepared  and  arranged  the  following  quotiitions  from  various  authors,  with 
the  different  modes  of  pi-actice  deduced  from  it ;  and  we  do  so  with  the  hope  of 
impressing  as  fully  as  possible  upon  the  minds  of  beginners  in  grape  culture  the 
necessity  of  proving  all  new  systems,  so  called,  by  this  general  principle,  so  that 
they  may  be  able  to  guard  against  receiving  false  impressions  with  reference  to 
any  mode  that  may  fall  under  their  observation. 

There  are  certain  fundamental  principles,  unchangeable  in  their  nature,  gov- 
erning the  growth  of  plants,  and  all  manipulations  and  operative  practices  wnich 
are  recognized  under  the  general  term  cultivation  must  be  in  accordance  with, 
rather  than  in  opposition  to,  these  natural  laws.  There  is  abundant  evidence  that 
llie  true  nature  of  the  vital  action  of  plants,  and  of  the  external  forces  by  which 
they  arc  regulated,  is  but  indifferently  understood  by  the  majority  of  writers  on 
pomology ;  hence  the  necessity  of  caution  in  adopting  many  of  the  methods  of 
ciiltui*e,  some  of  which  are  based  simply  upon  the  fancy  of  the  writer,  who  hesi- 
tates not  to  enforce  his  ideas  with  plausible  descriptions,  if,  indeed,  they  are  not 
paraded  with  all  the  **pomp  and  circumstance''  of  conclusive  and  exhaustive 
experiment. 

It  cannot  have  escaped  the  observation  of  those  whose  atte^iou  has  been 
directed  for  a  series  of  years  to  the  culture  of  the  grape,  that  the  ^st  fruit  is  pro- 
duced from  terminal  shoots ;  also  that  even  under  what  might  be  termed  indif- 
ferent treatment,  young  vines  will  bear  good  crops  for  a  few  years ;  further,  that 
under  any  mode  of  pmning  that  involves  the  retention  of  wood  beyond  five  or 
s^ix  years,  as  in  the  case  of  spur-pruning,  the  results  are  weak,  imperfectly  ripened 
shoots  and  bunches.  Under  this  head  we  also  place  all  those  methods  where 
fruiting  shoots  arc  produced  from  permanent  horizontal  branches,  as  in  the  Thomery 
svijtem.  In  all  such  limited  modes  of  training  it  is  absolutely  essential  to  remove 
tLe  older  wood  at  certain  periods,  and  replace  it  with  young  wood  from  near  the 
base  of  the  plant. 

If  it  were  convenient  to  allow  a  vine  to  extend  its  cane  yearly,  m  olc  direction 
it  might  be  retained  for  any  number  of  years,  and  still  produce  good  trailm^ 
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wood  at  ^  extremities.  Reference  is  frequently  made  to  the  gi'eat  age  of  th(5 
Hampton  Court  vine,  in  England,  to  disprove  the  necessity  of  cutting  down. 
But  that>  vine  is  also  cut  down — that  is,  a  periodical  removal  of  old  wood  is  prac- 
ticed. Twenty  years  ago  the  main  stem  of  that  famous  plant  extended  to  a 
length  of  one  hundred  and  eighteen  feet  before  furnishing  bearing  wood.  In 
ordinary  vineyards  such  a  mode  of  training  would,  to  say  the  least,  be  very  in- 
convenient; neither  is  it  by  any  means  necessaiy. 

In  looking  over  some  old  works  on  horticulture  I  have  been  interest<?d  in 
obsemng  that  a  few  only  seem  to  have  studied  for  themselves;  many,  as  is  still 
the  case,  merely  copy  from  those  who  have  written  before  them,  frequently  using 
the  same  language,  taking  special  care  not  to  credit  their  authority.  These  mere 
copyists  are  of  course  paiSsed  over  in  these  quotations.  We  commence  with  the 
following : 

"the  COMrLEAT  ENGLISH  GArwD^^ER. — BY  LEOXARD  MEAGER:    LONDON,  1682." 

After  giving  concise  directions  about  preparing  the  soil  and  planting  the  vine 
in  f'pring,  the  author  treats  upon  the  yearly  management  of  the  plants :  "  Begin 
not  to  pnmo  your  new  set  vineyard  before  the  January  after,  and  then  cut  oflT  all 
the  shoots  as  near  as  you  can,  sparing  only  the  strongest  and  most  vigorous  to 
each,  which  you  must  leave  with  two  eyes  of  young  wood,  and  then  let  them  rest 
till  ^fay,  the  second  year  after  planting;  and  then  be  sure  to  clean  the  roots  of 
all  cidlateral  suckers,  which  only  rob  or  exhaust  your  sets ;  and  leave  none  but 
what  break  out  of  these  two  or  three  eyes  of  the  young  wood  before  mentioned. 
And  thus  you  should  govern  your  vineyard  the  third  year,  cutting  off  very  close 
all  the  shoots  in  the  same  month,  January,  and  only  sparing  the  stoutest  which 
is  next  the  ground,  yet  so  that  you  leave  him  not  above  three  or  four  eyes. 

"  In  this  third  year  perhaps  you  may  enjoy  some  fruit  of  your  labor,  which,  if 
agi'ceablo  to  your  hopes,  will  require  props,  which  are  usually  made  of  hazel,  ash, 
oak,  and  in  length  about  four  foot,  and  as  thick  as  a  broom-stick ;  which  being 
rightly  placed  on  the  north  side  of  your  plant,  in  May  you  must  (the  thieves  whicn 
Bpring  from  the  root  of  the  plant  must  be  rubbed  off,  and  only  leave  such  as  come 
liom  the  stem,  or  such  as  may  bear  fiTut)  bind  up  the  shoots  of  those  three  eyes 
which  were  ordered  to  be  left  as  being  likely  to  bo  bearers  that  year,  which  in 
June  you  may  discover  when  the  fruit  is  about  the  size  of  small  shot;  break  off 
the  branches  at  the  second  joint' above  the  fruit,  and  the  rest  tye  the  prop. 

"  The  first  year  after  your  vines  have  borne  fruit  you  will  have  to  every  plant 
three  or  four  shoots ;  therefore  in  January  or  December  be  sure  prune  all  away 
but  the  strongest,  which  you  must  leave  for  standards,  which  must  bo  about  four 
or  five  foot  in  height,  cutting  the  rest  away  very  close  to  the  body  of  the  mother 
plant,  (that  is,  such  as  aj)pear  useless  shoots,)  but  mind  you  secure  such  as  are 
about  the  bigness  of  a  largo  reed,  to  which  leave  two  or  three  eyes  next  the 
ground ;  then  set  a  prop  to  every  one  of  your  vines,  and  to  them  tye  the  master 
shoots,  which  you  were  ordered  to  leave  four  foot  high,  with  some  tender  oziers 
about  one  Ibotrfrom  the  ground,  bending  the  top  of  these  shoots  to  the  next  prop 
from  the  ground  about  two  foot,  so  that  your  ranks  may  stand  in  the  likeness  of 
aidies,  wliilst  the  eyes  that  you  spared  in  dressing  shall  be  bound  to  the  props 
the  May  following,  for  the  next  yeai-'s  bearing,  to  the  great  increase  of  yom*  grapes. 
Then  in  May,  or  beginning  of  June,  (when  the  small  raisens  aio  of  the  bigness 
before  mentioned,)  stop  the  second  jomt  above  the  fhiit  as  you  were  before  taught, 
but  be  mindful  to  leave  the  strongest  shoot  to  bo  the  standai'd  plant  of  the  year 
following.  In  August  the  fruit  will  begin  to  turn  ripe ;  break  off  such  shoots  as 
you  may  find  too  thick  upon  those  you  prime  in  May,  but  do  this  with  discretion 
iuid  only  so  as  to  let  in  the  sun  to  ripen  the  clusters  overshadowed,  which  leave 
screened  with  some  of  the  leaves,  to  preserve  them  both  from  the  scorching  of 
the  sun  b\'  day  and  the  dews  by  night,  both  of  which  are  hmlful. 

"  Observe  now  that  the  standards  you  last  tied  to  the  props  at  a  foot  high,  and 


PRUNING  AND  TRAINING  THE  GRAPE-VINE.  99 

whose  tops  were  Ijent  to  the  next,  will  be  grown  old  wood  the  year  ensuing ; 
therefore  in  the  first  pruning  season,  or  January  after,  remember  you  cut  them 
close  to  the  ground,  supplying  their  places  with  the  strongest  shoots  of  your 
young  wood,  which  for  the  purt)ose  you  left  four  foot  high,  and  which  you  must 
order  as  you  have  been  instructed  liie  year  before,  pruning  the  rest  to  the  very 
earth,  and  leaving  to  each  of  the  strongest  shoots  two  eyes,  a^  is  before  mentioned." 
The  method  here  minutely,  although  somewhat  diffusely  described,  is  exactly 
the  same  as  the  renewal  boio  system  still  practiced  in  some  of  our  vineyards,  and 
recognizes  the  true  principle  of  ordering  the  grape-vine. 

"^THE  clergyman's  recreatiok,  showing  the  pleasure  and  profit  of 

THE  ART  OP  GARDENING. — BY  THE  REV.  JOHN  LAWRENCE:   LONDON,  1717." 

Under  the  head  of  general  pruning  this  author  observes :  "  That  the  more  the 
branches  of  any  tree  are  carried  horizontally,  the  more  apt  and  the  better  disposed 
that  tree  is  to  bear  fruit ;  and  consequently,  the  more  upright  and  perpendicular 
the  branches  are  led,  the  more  disposed  that  tree  is  to  increase  in  wood  and  less 
in  fruit." 

The  greater  portion  of  this  work  is  arranged  in  the  form  of  monthly  calendars. 
In  the  calendar  for  November  we  read  as  follows  : 

"  But  of  all  other  works,  that  which  I  reserve  to  bo  performed  in  this  month  is 
the  pruning  of  vines  for  the  winter,  which  yet  is  to  be  done  with  great  judgment 
and  discretion,  if  fair  and  good-  fruit  is  to  be  expected.  In  the  performance  of 
which  work,  therefore,  be  sure  leave  but  few,  and  those  the  thickest  and  ablest, 
of  the  last  year's  branches,  taking  the  small  entirely  away  from  the  place  where 
(hey  shot.  But  then  the  chiefest  art  in  this  work  is  so  to  order  the  matter  that 
no  part  of  the  trellis  be  left  naked  or  unfurnished  of  bearing  wood.  For  which 
purpose  every  year  some  of  the  old  wood  must  be  cut  down  to  the  ground,  with 
a  view  of  having  young  wood  to  bear  fruit  the  succeeding  year  at  the  bottom, 
laying  such  branches  as  horizontally  as  may  be.  To  accelerate  also  the  ripening 
of  such  fruit  near  the  g^pund,  it  is  very  proper  to  pave  the  borders  with  coarse 
broad  slabs  or  slats.  • 

"  The  very  ablest  branches  of  all  (of  this  last  year's  wood  1  speak)  are  to  be 
pruned  to  about  two  foot  long,  and  the  rest  to  about  three,  or  fom-,  or  five  buds, 
still  observing  to  leave  one  shorter  between  two  longer,  by  which  means  an 
ingenidus  operator  may  order  the  matter  so  as  that  the  fruit  may  lie  at  right  dis- 
tances in  aU  parts  of  the  trellis  pretty  equally. 

"  But  have  a  care  of  leaving  too  many  of  even  the  larger  branches ;  near  a  foot 
asunder  is,  generally  speaking,  enough.     The  vine  is  so  quick  a  grower,  and 
makes  such  luxuriant  shoots  that  it  insensibly  steals  away,  as  it  were,  and  leads 
you  into  one  great  error,  of  leaving  the  bottom  of  the  trellis  naked  and  unfur- 
nished ;  therefore  I  cannot  but  add  here,  and  repeat  it,  that  it  is  advisable  at 
every  winter  pruning  to  cut  away  here  and  there  a  stem  of  the  old  wood  close  to 
the  ground,  from  whence  may  assuredly  be  expected  bearing  wood  for  the  follow- 
ing year  near  the  ground,  prpvided  only  two  or  three  buds  of  such  shoots  be  left. 
"With  regard  to  summer  pruning  and  management,  it  is  recommended  in  April 
to  watch  new  planted  vines,  and  not  suffer  above  one  shoot,  or  two  at  most,  to 
remain  j  for  tlio  first,  and  indeed  the  only,  thing,  you  are  to  aim  at  is  to  get  large 
and  consequently  beaiing  wood  as  soon  as  may  be,  which  yet  is  not  otherwise  to 
be  done  but  by  taking  away  all  the  smallest  shoots.    As  far  as  I  have  observ^ed, 
there  is  a  general  failure  in  this  point;  and  therefore  I  am  willing  to  add,  that  if 
all  or  most  of  the  weak  shoots  be  suffered  to  grow  on  a  young  vino  every  year 
buccessively,  you  may  wait  six,  or  seven,  or  eight  years  without  fruit,  and  then 
only  at  last  see  starved  little  bunches  of  grapes ;  whereas  if  the  head  of  the  young 
vine  be  carefully  disburthened  as  aforesaid,  the  root  is  of  consequence  strength- 
ened to  push  the  bolder,  and  to  reward  the  careful  pruner  with  fair  fruit,  if  not 
the  second,  yet  the  third  year  at  farthest." 
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The  subject  of  summer  priming  is  coiftinued  in  the  calendar  for  Jidy :  '*  It 
ought  to  bo  carefully  taken  notice  of  that  from  the  vigorous  shoot  of  a  vine 
already  once  pruned,  there  will  push  again  several  midsummer  shoots,  weaker 
than  tiie  former,  from  the  first,  second,  and  third  btid  tOAvard  the  extremity,  which 
secondary  shoots  ai'O  to  be  taken  off,  only  remembering  that  it  is  proper  so  far  to 
spare  the  last  of  such  secondary  shoots  as  to  leave  one  bud  upon  it;  from  whence 
nature  may  exert  itself  a  third  time  in  autumn.  The  reason  of  which  practice  is 
this,  that  if  these  secondary  shoots  were  all  entirely  removed  the  vine  would  push 
at  those  bearing  buds  which  lie  at  the  bottom  of  the  aforesaid  shoots,  the  eflPect 
whereof  would  be  either  the  want  of  fniit  at  those  places  next  year,  or  a  necessity 
of  pruning  the  branch  shorter  than  was  intended  or  is  convenient  in  the  winter. 

"Extraordinary  good  soils  and  climate,  or  artificial  heats,  may  do  wonders; 
but  I  advise  my  friends  and  choose  myself  to  trust  altogether  to  the  strongest 
young  wood  (cutting  out  every  year  some  of  the  old)  in  order  to  procure  the  best 
and  largest  gmpes." 

I  unhesitatingly  assert  that  there  is  more  valuable  advice  on  grape  pruning  in 
the  few  pages  devoted  to  that  subject  by  Rev.  John  Lawrence  than  can  be  found 
in  ten  times  the  space  in  any  modem  work  on  the  subject.  Xo  better  advice  can 
bo  given  at  the  present  day  than  that  contained  in  the  above  extracts. 

"a  general  treatise  of  husbandry  and  gardening,  with  a  variety  of 

CURIOUS  CUTTS. — BY  R.  BRADLEY,  F.  R.  S.:      LONDON,  1724." 

The  author  of  this  treatise  was  a  very  populai*  and  prolific  wnriter  in  his  time, 
and  published  many  volumes  of  useful  and  interesting  knowledge,  collected  by 
coiTespondence  from  gardeners,  and  from  books.  Among  others  ho  published  a 
treatise  on  the  vine  in  172S.  Not  having  seen  that  work,  we  quote  a  short  notice 
with  one  of  his  ^^cmious  cutts,"  which  wo  find  in  this  general  treatise: 

"  While  I  have  opportunity  I  shall  take  occasion  to  mention  the  French  method 
of  treating  wall  vines,  which  has  little  trouble  in  it,  and  Anil  give  us  extraordinary 
fruit. 

"In  order  to  which  wp  must  bring  our  vines  to  shoo? with  vigor,  that  we  may 
have  two  or  three  shoots  of  strength  to  lay  to  the  wall  for  ser\*ico;  and  this 
depends  upon  the  pnming  of  the  small  shoots.  For  example,  we  will  suppose  we 
have  a  young  vine  planted  in  the  spring,  1720,  which  at  Michaelmas  of  the  same 
year  has  shot  two  or  three  small  i\\\gs  about  the  thickness  of  wheat  straws;  when 
these  twigs  have  done  their  growth  wo  must  cut  them  doA\Ti,  so  as  to  leave  only 
one  bud  upon  each  shoot,  so  that  the  spring  following,  anno  1721,  the  sap,  which 
by  nature  was  designed  to  furnish  all  the  buds  on  the  ivngs  we  cut  ofi^,  will  be 
employed  only  to  nourish  the  few  single  buds  which  we  left  in  pruning,  and  will 
fling  those  remainin^^  buds  into  vigorous  shoots,  which  in  the  vine  are  those  that 
bring  bearing  branches.  These  shoots,  proceeding  from  the  buds  in  the  spring 
1721,  will,  at  Michaelmas  the  same  year,  be  at  their  full  growth,  and  should  not 
bo  broken  or  touched  with  a  knife  while  they  are  in  gi-owth,  for  that  m\\  send 
them  to  branch,  which  shoidd  be  avoided. 

"When  wo  como  so  far  as  Michaelmas,  1721,  wo  ai'o  next  to  inquire  what 
length  we  may  prune  the  shoots  of  that  yeai*  to  when  wo  lay* them  down  to  the 
wall;  and  that  pmning  wo  must  order  according  to  the  strength  of  the  shoots. 
11'  they  are  about  nine  parts  in  twelve  of  an  inch  diameter,  they  may  be  left 
about  a  yard  and  a  half  long;  or  if  about  half  an  inch  in  diameter,  leave  them  a 
yard ;  or  as  they  are  less,  must  be  shortened  in  proportion ;  but  any  of  these  must 
be  left  shorter  if  their  buds  or  joints  are  close  than  if  their  joints  are  wide  asunder. 

"Fig.  1  shows  us  a  vine  pnmed  at  Michaelmas,  1721,  which  had  thix?e  vigor- 
ous shoots ;  a  is  one  of  them,  laid  down  horizontally  to  run  parallel  with  the  border; 
b  is  the  second  shoot  above  it,  pruned  and  laid  to  the  wall  in  the  same  manner; 
and  we  are  to  obser\'e  that  the  shoots  a  and  6  are  to  produce  bearing  branches, 
anno  1722;  c  is  the  third  shoot,  pruned  to  two  or  three  buds,  which  are  left  to 
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fiiniieb  pboots  for  laying  to  the  wall  at  Michaelmas,  1722,  at  which  time  the 
sliiiots  «  and?)  ai*e  to  be  quite  taken  from  the  vine,  unless  a  bud  or  two  to  supply  the 
following  year  some  shoots  for  la3dng  down. 

•'  Fig.  2  gives  us  the  appearance  of 
the  sajiie  plant  at  Fig.  1  in  its  full  jtY^.Iy^^  (_  V^ 

gix>i\th,  and  the  manner  in  which  the  ^'ykFf/r.je  ^^§^1^^  "^ 

shoots  or  bearing  branches  proceed-  *  a 

iiig  fix»Tii  those  laid  down  anno  1721, 
ought  to  be  nailed  to  the  wall  1722. 

"Now  d  in  Fig.  2  is  the  same  shoot 
as  a  in  Fig.  1,  and  c  in  Fig.  2  is  the 
same  as  6  in  Fig.  1.  Tholetters  // 
show  the  shoots  proceeding  fiim 
them  in  1722;  and  those  shoots 
marked  f/  g  point  those  strong  shoots 
which  should  be  preser\x*d  to  succeed 
the  shoots  d  e  when  the  grapes  are 
ripe;  for  these,  as  I  have  observed 
before,  d  e  must  be  tak^n  away." 

The  above  description  is  very  lucid,  although  the  sketch  is  not  so  exact.  It 
may  be  more  briefly  described  by  stating  that  two  strong  canes  are  produced 
annually  from  the  base  of  the  plant,  wMch  are  removed  after  ^ving  a  crop  of 
fruit.  A  vQvy  efficient  method  of  renewal,  combming  the  advantages  of  an 
upright  position  for  the  young  growing  shoots  and  a  horizontal  position  for  fruiting 
them ;  a  plan  that  cannot  well  be  improved  upon. 

"a  treatise  of  fruit  trees. — BY  THOMAS  HITT:    LONDON,  1755." 

The  author  of  this  work  was  a  practical  gardener  of  great  experience,  and  pro- 
duced a  treatise  of  much  originality,  with  many  valuable  suggestions  upon  the 
general  management  of  frait  trees,  their  pruning,  training,  &c.  In  his  preface  ho 
ap^>logizes  for  his  want  of  school  education,  which  he  thought  ^Hoo  naiTOW  for 
such  an  undertaldng ;  but  my  friends  persuaded  me  that  polite  expressions  were 
not  expected  in  such  a  perfonnance,  and  therefore  I  flatter  myself  that  its  rude 
^ile  v»  ill  be  excused  by  the  learned  reader." 

On  pnming  and  training  the  grape  he  has  the  following  remai'ks : 
*•  I  have  always  observed  that  the  best  season  for  pruning  vines  in  winter  is 
almut  the  hitt(;r  end  of  January  or  beginning  of  February,  when  the  weather  is 
•     <Ir\%  thouirh  it  is  customary  to  cut  them  immediately  after  their  leaves  arc  fallen  off. 


Fig.  J.  Fig.  ± 

Fi^r.  1  represents  a  vine  with  only  two  buds,  as  at  A  and  B,  though  there  were 
otliei-s,  lower;  yet  as  two  or  three  of  the  lowest  buds  are  generally  small  and  veiy 
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near  together,  they  produce  only  small  shoots,  for  which  reason  I  think  it  is  better 
to  take  them  all  off,  and  leave  only  two  higher  upon  the  branch,  for  they  always 
put  out  longer  shoots  than  those  below.  Fig.  4  represents  a  tree  with  two 
branches,  supposed  to  have  been  produced  fi.x)m  the  buds  A  and  B  in  Fig.  1,  but 
they  ought  to  be  nailed  more  upright  in  summer  than  they  appear  in  the  sketch. 
Fig.  2  is  a  representation*  of  Fig.  4  cut  and  nailed  in  winter,  after  the  method  I 
practice,  with  no  other  buds  left  on  but  those  at  A,  B,  C,  D,  E,  though  there 
were  several  others  at  the  lower  end  of  the  stem,  which  are  taken  off,  and  some 
likewise  from  the  under  side  of  the  branch  A  and  B.  Observe,  these  two  buds 
at  A  and  B  are  in  such  places  as  that  the  shoots  proceeding  from  them  may  bo 
nailed  upright  without  being  too  near  each  other,  and  that  at  A  may  probably 
produce  fruit;  but  those  buds  proceeding  from  the  lower  end  of  a  branch  seldom 
produce  prolific  shoots,  for  which  reason  I  take  them  off,  except  one  on  the  upper 
side,  as  that  at  B,  fiom  which  a  branch  may  be  expected  that  will  bo  fit  for  a 
horizontal  the  next  year.  But  the  others  would  not  only  deprive  those  at  A  and 
B  of  part  of  the  juices  collected  by  the  roots,  but  also  shade  them  from  the  benefit 
of  the  sun ;  and  if  the  buds  had  been  left  on  the  under  side  there  would  have 
been  room  to  have  nailed  up  the  branches  without  shading  those  above. 

"  Those  buds  at  C  and  D  are  designed  to  produce  shoots  that  will  bear  fruit, 
and  the  next  winter,  if  long  enough,  they  must  be  laid  horizontally.  That  at 
E  is  intended  to  lengthen  the  stem,  and  in  winter  must  bo  turned  in  .the  manner 
represented  by  Fig.  3.  By  'giving  the  stem  such  curves,  it  will  occasion  branches 
to  break  out  of  the  old  wood,  wliich  can  be  laid  down  to  produce  fruit  the  fol- 
lowing summer. 


Fig.  :J. 

"  The  side  A  in  Fig.  3  represents  the  branches  nailed  up  in  the  summer,  as 
when  the  fmit  is  upon  them ;  the  other  side  shows  how  the  vine  must  bo  cut  and 
nailed  in  the  winter,  ^\^tll  no  buds  upon  the  branches,  but  in  places  where  shoots  are 
required ;  all  those  buds  nearest  the  stem,  and  on  the  under  side  of  the  branches, 
are  taken  off  with  the  point  of  a  shai-p  knife,  when  the  branches  were  nailed  up 
in  winter,  for  then  it  is  known  what  distance  the  next  yearns  shoots  ought  to  be 
from  one  another,  and  I  leave  buds  in  no  other  places  but  where  shoots  are  de- 
sured,  but  there  should  never  be  too  manv  left  on. 
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"  Always  observe  to  provide  branches  for  new  horizontals  where  wanted,  for 
the  old  ones  shonld  not  remain  longer  than  two  years,  but  it  would  be  better  to 
have  fresh  horizontals  every  year,  for  the  less  length  of  old  vessels  the  sap 
pcisses  through,  the  larger  the  bunches  of  fruit  will  be. 

"  The  lowest  branch  on  the  side  D  was  a  shoot  made  the  last  year,  having  all 
the  buds  taken  off  from  the  imder  side,  but  has  all  left  "on  the  upper  one,  all  of 
which,  I  expect,  will  produce  bearing  branches,  except  that  nearest  the  stem, 
which,  if  it  shoots  strongly,  must  be  preserved  of  a  length  sufficient  to  make  a 
hoiizontal  the  next  winter. 

"  The  short  branch  above  D  was  obtained  fi*om  the  stem  the  last  summer,  as 
also  that  at  C,  on  the  other  side ;  and  as  there  was  not  an  opportunity  to  lay  in 
a  new  horizontal  at  E,  I  therefore  left  this  shoot  above  D  to  produce  bearers,  in 
order  to  cover  the  naked  part  at  E,  F,  where  the  branches  that  bore  the  last  year 
are  taken  off  from  the  horizontals ;  but  if  the  other  end  has  buds  upon  it,  and  was 
of  the  bearing  shoots  the  last  sunmier,  all  the  parts  above  are  cut  and  nailed  by 
the  same  rules,  as  ought  also  the  side  A  to  be. 

"But  if  it  happens  that  there  is  not  a  shoot  of  a  proper  length  neai*  the 
stem,  to  be  laid  for  a  new  horizontal,  as  that  is  above  D,  then,  instead  of  taking 
the  branches  quite  away  that  bore  the  last  year  upon  iJ  and  F,  they  ought  only 
to  be  shortened  about  two  inches  above  the  first  large  bud  at  their  lower  end ; 
after  that  nail  them  leaning  as  much  as  they  will  bear  without  breaking,  and  all 
the  small  buds  below  must  be  taken  off  with  a  knife-point,  leaving  upon  each 
shoot  one  bud  only,  as  at  G,  H,  I ;  when  this  is  done  there  is  no  need  of  one  at 
K.  Sometimes  it  happens  that  many  of  the  shoots  which  bore  in  the  summer 
are  weak  at  the  time  of  winter  pruning,  and  perhaps  but  one  strong  one  at  the 
end  of  a  horizontal.  When  that  is  the  case,  I  tiun  it  quite  back  to  the  stem,  or  as 
near  as  it  will  reach,  as  that  near  B  is  supposed  to  be  turned  below  the  horizontal 
to  A,  and  then  the  two  middle  branches  should  be  cut  off  close,  but  that  next  the 
stem  should  be  cut  like  that  at  G,  with  one  bud  on,  to  make  a  shoot  for  a  new 
horizontal  the  next  year. 

"  Though  the  branch  from  B  to  A  is  laid  below  the  old  horizontal,  yet  it  is  not 
always  required  to  be  so,  for  it  would  grow  as  well  had  it  been  above ;  but  I 
always  contrive  to  lay  the  new  horizontals  at  about  half  a  yard  from  each  other, 
and  if  they  bo  close  to  an  old  one  it  is  not  the  worse.  When  there  is  not  a 
branch  of  any  sort  near  the  stem,  then  as  near  to  it  as  possible.  I  have  twisted 
the  old  horizontal  quite  round,  before  the  branch  was  turned  from  B  to  A,  and 
this  method  generally  had  the  desired  effect." 

It  will  be  observed  that  there  are  two  important  points  insisted  upon  by  the 
author :  first,  the  necessity  of  fmiting  on  young  wood  procured  by  cutting  out 
old  and  introducing  new  horizontals,  so  that  the  fruit  is  constantly  produced  on 
strong  gro\\i;hs  of  the  preceding  year ;  and,  secondly,  the  cutting  out  at  the 
winter  pruning  all  buds  on  the  shoots  retained,  except  those  required  to  produce 
fruit  or  furnish  the  requisite  young  canes  for  the  future. 

"  A  TREATISE    ON    THE    CULTURE   OF   THE  VTXE. — BY    WILLIAM   SPEECHLY : 
•  LOimOX,  1779." 

This  author  has  been  termed  the  Moses  of  modern  grape-growers,  and  his  name 
is  frequently  mentioned  in  connection  with  the  largest  bunch  of  grapes  tliat  has 
been  produced  since  his  time ;  having  grown  a  bunch  of  the  S3Trian  variety  to 
weigh  nineteen  pounds.  The  method  he  recommends  in  order  to  have  large,  fiue 
fruit,  and  healthy  plants,  is  as  follows : 

"  llie  vine  when  planted  is  cut  down  to  two  eyes  or  buds,  (a) ;  the  next  winter 
the  shoots  of  the  preceding  summer  are  shortened  each  to  one  eye,  (b) ;  two  lead- 
ing shoota  are  produced,  trained  upright  during  smrmier,  and  in  the  following 
winter  headed  do^vn  to  form  three  to  five  feet  each,  and  laid  in  horizontally 
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parallel  to  the  ground,  and  about  a  foot  above  it,  (c) ;  these  main  stems  produce 
shoots  from  every  eye,  but  only  a  few  are  selected,  which  stand  from  ;i  foot  to 

fifteen  inches  apart,  and  these  arc 
trained  upwai'd  dming  summer, 
and  in  winter  ever}^  other  one  is  cut 
out  to  within  two  or  three  eyes 
of  the  main  stem,  and  the  rest 
shoitened  to  one-tliird  of  the  length 
of  the  trellis,  (d.)  The  foUowmg 
summer,  the  thud,  a  moderate  crop 
will  be  produc-cd  from  the  side 
shoots  of  the  wood  of  the  preced- 
ing year,  and  from  the  buds  on 
the  main  stem.  In  the  winter  fol- 
lowing the  j;hoots  which  have  pro- 
duced tlie  fniit  ai'e  shoilencd  down 
to  two  eyes,  excepting  the  leaders 
to  the  long  shoots,  which  are  left 
with  four  or  five  eyes,  (e.)  Next 
summer,  the  fourth,  the  top  of  the 
trellis  will  be  reixched  by  the  lead- 
ing shoots,  and  the  spiu*s  are  now 
allowed  to  ])roduco  each  one  leader. 
In  winter  both  of  these  leaders  are 
headed  down  to  four  or  five  eyes, 
and  the  side  shoots  from*  the  old 
wood  to  one  or  two  eyes,  (/.)  In 
the  following  simmier,  tho  fifth, 
a  full  crop  of  grapes  is  produced. 
This  coiistitutes  one  com^se,  or  ro- 
tation, and  the  next,  and  all  the 
future  com'scs,  extend  only  to  four  ywu\s,  in  which  the  object  is  to  renew  the 
upright  beai-ers  every  fourth  year,  the  intervening  spurs  furnishing  shoots  to  suc- 
ceed them." 

The  above  method  of  Speedily  is  one  frequently  recommended  at  present,  but 
is  deficient  in  so  far  as  no  provision  is  made  for  renewing  tho  horizontal  stems, 
for,  although  the  system  will  do  well  for  a  few  crops,  yet  no  system  that  does  not 
include  frecpient,  complete  renewal  of  the  old  wood,  will  maintain  a  high  fniiting 
condition. 


^*  A    TREATISE   OX   THE   CULTUllE    AND   MANAGEMENT    OF   FllUIT   TKEES. — BY 
WILLIAM   FORSYTH:    LONDON,  1791." 

The  author  of  the  above  Mork  gained  considerable  reputation. on  account  of  a 
composition  which  he  used  for  covering  the  wounds  of  old  headed-dowii  fruit 
trees;  the  renewed  vigor  the  trees  received  from  [jruninj  and  manuring  tho 
soil  being  by  him  mainly  attributed  to  the  said  composition.  For  this  he  received 
a  reward  from  the  British  government. 

Forsyth's  mode  of  training  the  vine  lesembles  in  some  respect  that  of  Speedily ; 
ho  does  not,  however,  recommend  so  systematic  a  tieatment,  and  trains  the  young 
shoots  in  a  serpentine-form,  a  mode  he  strenuously  advocates. 

In  pruning  he  remarks :  "  Make  choice  of  the  strongest  and  longest  shoots, 
leaving  them  as  long  as  the  eyes  are  found  good  and  plmnp,  and  the  wood  round, 
but  never  leave  them  wlien  they  become  flat. 

"  The  shoots  that  bore  fmit  in  the  preceding  year  should  be  cut  out  next  year, 
except  when  ttie  troJIis  is  to  be  fiUod  and  Iho  shoots  are  very  strong.     A  plenty 
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of  fine,  healtliy,  young  wood  is  always  to  be  had;  therefore,  never  \ccL\t  any  but 
tine*  .stronfT;'  wood,  always  cutting  at  the  second,  third  or  fourth  eye. 

"  Always  have  two  or  three  of  the  sti'ongest  shoots  for  next  year's  beai'ing 
wood,  and  never  top  them  if  there  is  room  to  train  them. 

"  ITie  wood  must  be  strong,  or  the  vines  will  produce  small  bunches.  If  the 
shoc>ts  are  weak,  cut  them  do^\^l  to  two  or  three  eyes,  in  order  to  have  strong  wood 
for  the  next  year." 

The  following  is  his  method  of  pruning  and  training,  "a  a,  the  young  beaiing 
wo<k1  of  a  vine  trained  in  a  serpentine  manner,  with  the  buds  fhr  the  present  year 
appearing.  These  shoots  are  generally  cut  out  in  the  winter  pnming,  as  low  as 
c  c,  to  produce  wood  for  next  year.     The  shoots  b  h  produce  fniit  in  the  usual 


manner;  also  yomig  wood  for  tlie  following  year,  wliich  must  not  be  topped,  but 
only  have  the  side  shoots  picked  off.  Two  or  three  of  the  strongest  young 
shoots  from  each  of  those,  h  b,  will  be  sufficient,  and  they  must  l>e  laid  in  at  full 
length." 

As  already  i-emarked,  Forsyth  is  not  so  systematically  neat  as  either  Hitt  or 
Sjtcechly,  but  the  principle  upon  which  he  operates  is  the  same. 


'*THE  AMEPvICAX  GAllDEXEK^S  CALEXDAK. — BY  B.  M'mAHON  :  PHILADELPHIA, 

1S06." 

This  author  prefers  to  pmno  vines  in  Februaiy  ;  his  directions  for  training  and 
praning  against  walls,  trellis,  and  espaliers,  are  as  follows  : 

''  In  order  to  have  well  formed  espaliers  and  wall  vines,  &c.,  you  must  tmin 
tLe  two  first  good  shoots  produced  by  the  plant,  horizontally,  one  to  each  side, 
\nthin  a  foot  or  a  little  better  of  the  ground,  and  continue  them  in  that  direction 
from  year  to  year,  to  whatever  extent  you  may  think  desirable. 

'•The  tirst  year  these  must  be  deprived  only  of  th6  decayed  wood  on  the  ex- 
ta'inities,  and  of  any  secondary  shoots  proceeding  from  the  axils  of  the  leaves. 
unless  they  have  nm  to  the  desu-ed  extent ;  the  second  year  they  Avill  produce 
shoots  from  the  joinfe,  which  are  to  be  trained  either  upright,  serpentine  form,  or 
fan  fasliion,  according  to  fancj;  at  the  distance  of  about  eight  inches  from  each 
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other;  the  tliiid  year,  head  each  of  them  down  to  one  good  bud,  and  train  them 
up  as  before  directed ;  the  fourth,  and  every  succeeding  year,  make  choice  of  the 
strongest  shoots,  say  every  tliird  one,  and  head  them  down  to  from  ten  to  twenty 
buds  each,  more  or  less,  according  to  the  strengtli  of  the  mother  phint.  The 
other  shoots  arc  to  be  headed  down  to  one  or  two  good  buds  each,  which  are  to 
produce  young  wood  for  the  next  years  bearing,  as  those  left  to  bear  this  season 
must  be  cut  down  next,  in  order  to  produce  a  succession  of  young  wood,  and  so 
continue  in  their  management  fi'om  year  to  year.'' 

The  above  is  tlfc  mode  at  present  knowTi  as  the  renewal,  which  answers  well 
for  a  few  years,  but  is  objectional  so  far  as  not  providing  for  a  renewal  of  the 
horizontals. 

"the  science  op  horticulture. — BY  JOSEPH   HATWARD,  GENT:    LONDON, 

1818." 

In  his  prefatoiy  remarks  the  author  states  that  on  all  occasions  he  has  reverted 
to  nature,  and  to  original  and  elementary  principles  of  causes,  and  hence,  tracing 
effects  by  regular  demonstrative  experiments,  he  has  been  enabled  to  deduce  and 
arrange  a  system  of  practice  which  has  produced  the  most  desirable  results.  He 
also  acknowledges  his  indebtedness  to  Hitt  for  the  first  ideas  of  establishing 
fixed  principles  for  the  general  management  of  fruit  trees. 

With  regard  to  the  grape  he  has  the  following : 

"  The  vine  is  a  creeping  plant  and  requires  support  to  enable  it  to  anive  at 
maturity  in  the  production  of  its  fruit,  and  differs  materially  in  its  habits  or  natiu*e 
from  all  the  other  fruit  trees ;  and  unless  this  is  duly  considered,  and  perfectly 
undei-stood,  it  will  be  impossible  to  train  it  to  the  utmost  advantage.  I  shall, 
therefore,  state  in  four  propositions,  or  theorems,  what  I  consider  to  be  the  laws 
of  nature,  as  ex^anatoiy  of  the  mode  of  training. 

"First.  The  vine  beai-s  its  fruit  upon  shoots  of  the  same  year,  produced  by 
branches  of  the  preceding  year. 

"  Second.  The  strongest  and  best  ripened  bmnches  produce  the  largest  quan- 
tity and  finest  quality  of  fruit. 

"  Tliird.  In  whatever  position  the  branches  of  a  vine  are  laid,  whether  hori- 
zontal, oblique,  or  perpendicular,  the  strongest  branches  are  always  produced  at 
the  extremity  of  a  last  yeai-'s  branch,  the  two  extreme  buds  generally  forming 
shoots  of  equal  strength. 

"Fourth.  Those  branches  which  are  the  fiurthest  from  the  root  ripen  the  best, 
and  are  the  most  prolific. 

"A  method  of  training  the  vine  conformable  to  those  principles  was,  in  the 
year  1808,  transmitted  by  me  to  Mr.  Knight,  who  caused  it  to  be  published  in 
the  transactions  of  the  London  Horticultural  Society,  and  there  stated  to*  be 
taken  from  Hitt ;  but,  on  compaiison,  L  think  this  method  will  be  found  much 
more  conformable  to  the  principles  I  have  explained  than  that  of  either  Hitt  or 
Forsyth,  and  calculated  not  only  to  produce  an  equal  quantity  of  fruit  for  the 
first  few  years,  but  to  continue  for  any  length  of  tune  to  cover  the  same  space  of 
wall  or  frame  with  the  same  quantity  of  fruit  annually,  and,  at  the  same  time,  to 
extend  it  to  any  distance  required.  It  will  bo  seen  that,  by  adhering  to  the 
principles  I  have  explained,  the  whole  of  the  sap  supplied  by  the  roots  will  be 
applied  to  the  most  profitable  purpose,  the  strongest  shoots  vnli  be  formed  on 
the  ends  of  those  shoots  which  were  the  strongest,  and  left  to  produce  bearers 
the  last  year,  and  on  the  spurs  left  for  the  purpose ;  and  as  these  will  be  the  only 
wood  branches  on  the  root,  the  whole  of  the  sap  flowing  to  them  will  not  only 
give  them  the  utmost  strength,  but,  as  it  must  pass  the  fniit  branches,  the  fmit 
will,  in  consequence,  be  wcU  supplied  and  supported. 

"  From  the  peculiar  direction  of  those  branches,  the  position  is  not  only  the 
mob*t  congenial  for  the  leaves,  which  have  ample  space  to  bo  allowed  to  be 


I 

i 

i 


PRUNING   AND   TRAINING  THE   GRAPE-VINE. 


107 


trained  tip  perpendicularly  between  the  horizontals,  l>ut  the  strongest  shoots 
will  be  produced  in  the  exact  situation  to  form  bearers  for  the  next  year,  to  fill 
the  space  with  fmit  which  was  so  occupied  the  last  year,  and  to  extend  the  tree. 


Fig.  1. 


Fig.  2. 

On  those  principles,  a  vine  grown  during  summer,  as  represented 
at  Fig.  1,  will  at  the  winter  pruning  appear  as  at  Fig.  2.  The 
sharp  spurs  marked //are  necessary  to  famish  twoexti-eme  buds, 
to  produce  the  two  strong  shoots  which  will  be  wanted  the  next 
year— one  to  cover  the  old  bearer  as  marked  d,  in  Fig.  4,  and 
others  to  be  shortened  to  form  extreme  buds,  as/,  for  the  following 
year.     Those  strong  shoots  or  leading  branches  marked  a  in 

Figs.  1,  3,  and  5,  must  be 
/ '  / »  carefully  fixed  as  they  grow 

during  the  summer,  and  bv 
no  means  be  shortened;  for  if 
they  are  shortened  or  stopped 
during  the  summer  or  spring, 
those  buds  which  would  other- 
wise form  the  branches  to  pro- 
duce fruit  t^  following  year 
will  burst  fftmatmrely.  and 
the  fruit  bo  lost.  Th6  col- 
laterals which  are  thrown  out 
must  be  taken  off  from  time 
Fig.  3.  to  time  as  they  appear,  not 


Fig.  4. 

close,  but  pinched  or  cut  off  a  little  above  the  first  joint.  This  attended  to,  and 
the  branches  trained  into  the  most  convenient  place  to  be  exposed  to  the  sun, 
they  will  become  sufficiently  hard  and  ripened  without  removing  any  of  the 
leaves  which  cover  the  first  buds.  And  it  may  be  necessary  to  observe  that  the 
leaves  must  not  be  removed  or  taken  off  on  any  account,  for  those  buds  which 
have  been  deprived  of  tlieir  leaves  seldom  produce  fruit. 

"The  bearers  marked  c  in  the  figm-es,  being  trained  up  pei'pendicularly,  must 
be  shoitened  by  pinching  or  cutting  off  their  tops  about  two  or  three  joints  above 
the  fruit,  and  all  barron  branches  must  be  taken  aAvay  close  to  the  old  wood.  At 
the  winter  pruning,  which  I  recommend  to  be  performed  as  soon  as  the  fruit  is 
ripe  afid  gathered,  all  the  branches  that  bore  the  fruit  must  be  cut  off  close  to  the 
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old  wood;  and  the  strong  wood  branches  or  leaders  which  have  been  trained  f<jr 
the  purpose  be  bronght  down  and  fixed  close  upon  the  old  branches,  and  slion- 
ened  so  as  exactly  to  fill  the  same  space,  with  the  bearers,  the  next  year,  whicb 
thev  did  the  former.     See  c?,  in  fi<nires. 


"  Pursuing  this  method,  any  space  may  be  filled,  and  when  it  is  so,  by  cutting 
off  the  oldest  branch  close  to  the  root  or  stem,  as  at  g  in  Figs.  4  and  6,  and  re- 
moving it,  the  plant  Tiill  be  the  same  as  it  was  the  last  year,  with  the  waste  of  one 
horizontal  and  bearers  only. 


) 


Fig.  C.  H 

*'  In  this  manner  a  vine  may  be  continued  to  fill  the  same  space,  to  i)rc8ent 
the  same  extent  of  surface,  and  (baning  accidents  and  unfavorable  seasons)  to 
produce  the  same  quantity  of  fiuit  annually,  for  any  length  of  time.  The  cmly 
encroachment  upon  the  original  space  vriW  be  by  the  old  wood  or  branches,  and 
as  these  must  be  laid  close  one  on  the  other,  this  \vill  be  but  trifling. 

"  Foi-syth's  remark  that  *  the  vines  were  trained  upright,  which  axused  thorn  to 
grow  so  luxuriantly  that  the  sap  flowed  into  the  branches  instead  of  ilic  fi*uit,' 
seems  a  very  sujKJificial  idea,  and  expressed  without  much  consideration;  yet  it 
is  very  generally  acted  on,  and  I  believe  is  the  grand  tausc  why  the  gmpc-vine 
is  rendered  so  unproductive. 

"  And  that  the  fruit  may  be  lai'ger  and  finer  flavored,  vines  are  annually  cut 
back  close  to  the  root,  and  ciulailed  so  as  to  produce  a  small  number  of  branches 
and  bunches  only ;  but  these  appear  to  bo  erroneous  conclusions,  and  as  contrary 
t*)  reason  as  to  nature. 
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"  There  are  to  every  operative  maxim  two  extremes  and  a  medimii,  and  tlnis, 
altbon^li  hy  lessening  the  nmnber  of  bunches  of  gi'apes  in  a  ceitain  proportion, 
we  sdil  obtain  the  weight  of  fruit ;  or,  in  other  words,  supjjosing  that  if  four 
bunches  of  grapes  were  left  on  a  tree,  they  would  attain  the  weight  of  four 
pounds,  or  one  pound  each,  and  that  if  two  bunches  were  removed  the  other 
two  would  take  the  supply  and  become  two  pounds  each,  or  four  pounds  to- 
gether, it  is  not  to  be  concluded  that  if  three  had  been  taken  away  the  remain- 
ing bunch  would  attain  the  weight  of  four  pounds ;  for,  if  two  pounds  be  the 
utmost  weiglit  of  a  bunch,  by  taking  away  the  third  bunch  we  lose  half  the 
produce.*' 

Although  the  sketches  by  this  author  aie  lather  scratchy  and  not  veiy  exact 
yet  they  are  suiliciently  clear  to  an  understanding  of  his  method.  He  recognizes 
ver\'  fully  the  principle  of  taking  fhiit  only  from  strong  terminal  growths,  and 
pro\-iding  successional  shoots  by  removing  old  canes,  and  thus  renewing  the 
plant :  and  the  principle  can  be  applied  to  any-  mode  of  trellising  or  training  to 
single  stakes  or  poles.  The  mode  of  training  shown  in  the  figures  may  be 
modified,  but  the  principles  of  pruning  hero  explained  are  valuable,  and  the 
practice  the  best  that  can  be  adopted. 

EXTRACTS   FROM    "  LOUDON^S   EXCTCLOPEDIA   OF   GARDE^TXG :"    1825. 

*'  In  estimating  the  merits  of  the  different  modes  of  pruning  and  training  the 
vine,  Mr.  Greorge  Lindley,  in  his  'Guide  to  the  Orchard,'  has  the  following 
very  judicious  observations: 

**  *  As  the  ultimate  object  of  every  method  of  piTining  and  ti-aining  must  be 
supposed  to  be  the  obtaining  a  large  crop  of  good  fruit,  it  is  material  to  consider 
how  an9  by  what  means  this  is  to  be  effected,  and  wliether  it  is  desirable  to  grow 
a  large  number  of  bunches  or  a  number  of  large  bmiches,  the  weight  of  the 
whole  of  each  being  the  same.  I  have  myself  ever  been  an  advocate  for  Iftrge 
bmty  or  the  largest  size  to  which  any  particular  fruit  usually  attains,  being  fuUy 
satisfied  that  the  value  of  fruit  is  more  to  be  estimated  by  its  individual  bulk  or 
weight  than  by  the  number  of  individuals  composing  that  weight.  If,  then,  we 
are  to  consider  the  maximum  of  merit  to  consist  in  the  attainment  of  the  largest 
sized  fruit,  this  can  be  best  accomplished  by  ha\nng  the  vine  in  a  vigorous  and 
flourishing  state.  Tliis  state  is  to  be  attained  (all  other  circiunstauces  being 
favorable)  by  the  alternate  system  of  fiiiiting  one  shoot  every  year,  to  be  cut 
down  at  the  winter  pruning,  for  the  pm^ose  of  fmnishing  a  shoot  the  following 
year  to  succeed  it.' 

^"  This,  in  short,  is  on  the  same  principle  as  that  tcnned  by  McPhail  the  long 
or  new  method  of  vine  pruning,  what  Speechly  called  the  alternate  system,  and 
by  Meams  the  long  or  succession  mode  of  pruning  vines. 
'  "McPhail,  writing  in  1794,  remarks  that  he  Yearns  fi-om  books  that  it  was  in 
practice  forty  years  since,'  and  is  thus  described  as  practiced  in  the  grape  house, 
which  applies  with  equal  force  to  vineyaid  pruning: 

"'The  vines  w^hen  planted  are  headed  down  to  within  a  foot  of  the  soil,  a. 
One  shoot  only  is  allowed  to  proceed  from  each  plant,  which,  at  the  end  of 
the  lii-st  sea.son,  is  cut  down  to  the  second  or  third  eye,  h.  Next  year  two  leading 
shoots  are  encomaged,  the  strongest  of  which  is  stopped  Avhen  grown  three  or 
four  joints  beyond  the  middle  of  the  roof,  and  the  weaker  after  having  grown 
thrw  or  four  feet,  for  the  piupose  pf  strengthening  the  eyes.  At  the  fall  of  the 
loaf  the  leading  shoots  are  reduced,  the  main  one  to  the  length  of  the  middle 
of  the  i-oof,  f,  and  the  lower  to  the  third  eye,  d.  In  the  third  season  one  leading 
^Loot  is  trained  iu  from  each  shoot,  c  and  d,  and  from  the  beaiing  shoot,  c,  finit- 
heainng  side  shoots  are  produced.  No  side  shoots  are  allow'ed  to  proceed  from 
tlic  s})ur  dj  the  leading  shoot  from  which  becomes  bearing  wood  for  next  year. 
Thus,  iu  the  autumn  of  the  thh*d  season,  the  lower  part  is  furnished  with  fruit 
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from  shoots  proceeding  from  wood  of  the  preceding  yeai',  e,  and  pai'allel  to  this 
bearing  shoot  is  the  voung  wood  for  next  yearns  crop. 

"In  winter,  the  slioot  from  the  ex- 
tremity of  the  bearing  branch  (c) 
is  cut  off  at  the  top  of  the  trellis,  or 
within  a  foot  of  it,  (g,)  and  the  slioot 
/  fix)m  the  spur  d  is  cut  dowTi  to  the 
middle  of  the  trellis,  and  all  the 
spurs  on  c  which  have  borne  grapes 
are  cut  out.  Each  vino  is  then  fur- 
nished with  two  shoots  of  bearing 
wood,  {g,  /,)  a  part  of  old  wood,  (ej 
and  a  spur  for  producing  a  young 
shoot  the  following  year,  (h,)  In  the 
following  summer  a  full  crop  is  pro- 
duced from  the  young  wood  at  g  and 
/,  and  a  leading  shoot  allowed  from 
/*  and  /.  In  the  pnming  season  of 
this  year  the  centre  shoot  is  entirely 
removed  and  replaced  bv  i,  the  lat- 
ter being  in  turn  replaced  by  A;,  wiiile 
I  is  prepared  to  supply  another  new 
shoot.  This  constitutes  one  rotation 
or  period  of  system." 

The  above  mode,  so  clearly  de- 
scribed, embraces  the  true  principles 
of  grape  pruning,  and  reaches  the  same 
conclusions  as  that  of  Hayward — indeed,  is  exactly  his  system  trained  on  up- 
right posts. 

"a  PKACTIOAL  treatise  ox  the  cultivation  or  THE  GRAPE-VINE  ON  OPEN 
WALLS. — ^BY  CLEMENT  HOARE.      REPRINT  :   NEW  YORK,  1847." 

Mr.  Hoare  remarks,  "that  as  the  sole  object  in  view  in  pruning  a  vine  is  to 
*  increase  its  fertility,  the  tost  method  to  accomplish  this  .must  be  that  which 
leaves  a  sujSicient  supply  of  bearing  shoots  on  the  least  possible  proportionate 
quantity  of  old  wood." 

The  mode  by  which  ho  proposes  to  accomplish  this  ho  temis  long  pruning, 
and  is  thus  described: 

"  This  method  consists  in  obtaining  all  the  fruit  of  a  vine  from  a  few  shocks, 
trained  at  full  length,  instead  of  from  a  great  number  of  spm^s  or  short  shoots. 
To  provide  these  dioots,  the  former  bearers  are  cut  down  to  xevy  short  spurs  at 
the  autumnal  pruning,  and,  at  the  same  time,  a  sufficient  number  of  shoots  are 
left  at  whole  length  to  produco  fniit  in  the  following  year;  at  the  succeeding 
autumn  these  latter  are  cut  down  to  very  short  spurs,  and  tlie  long  shoots  that 
have  pushed  from  the  spurs  are  trained  at  whole  length  as  before,  and  so  on  an- 
nually in  alternate  succession. 

*'  When  the  shoots  are  nailed  to  the  wall  in  the  early  part  of  the  year,  those 
which  are  trained  at  full  length  as  fruit  bearers  ai*e,  in  all  cases,  to  be  cut  down 
to  the  lowermost  bud  or  two  at  the  next  autumnal  pruning.  With  respect,  there 
fore,  to  all  such  shoots,  no  greater  supply  of  sap  should  be  permitted  to  flow  into 
them  than  is  necessary  to  mature  their  fruit,  as  all  above  that  quantity  will  be 
so  much  nourishment  uselessly  expended,  and  taken,  indeed,  from  the  young 
shoots  that  are  to  be  produced  in  the  current  year  for  future  bearers.  For  ex 
ample,  if  the  shoots  1,  2,  3,  4  in  the  figure  were  trained  in  straight  lines,  the  sap 
would  ascend  with  such  force,  that  many  of  the  lowermost  buds  would  scarcely  break 
at  all,  the  sap  passing  by  them,  and  a<5cumulating  in  those  at  the  uppdt*  part  of  the 
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shoots^  which  would  burst  with  great  force,  and  form  very  strong  shoots;  these 
^nld  rob  all  the  fimit  on  those  below  of  its  due  share  of  nourishment,  and  also 


iho  shoots  emitted  from  the  spurs  D;  which,  to  form  good  beaikjg  wood,  require 
as  great  a  supply  as  the  fruitmg  shoots.  It  is  true,  that,  by  pinHbing  off  the  ex- 
tremities of  the  latter  ones,  in  the  spring,  an  eye  or  two  above  the  last  bunch  of 
fruit,  the  sap  mW  be  partially  kept  backj  but  the  ascending  current  having  set 
in  very  strongly,  it  cannot  be  diverted,  except  in  a  comparative  degree.  But  if, 
as  represented  in  the  abo^e  figure,  the  shoots  bo  trained  in  a  serpentine  manner 
ijk  the  early  part  of  the  year,  before  the  sap  is  in  motion,  it  will,  in  its  ascent,  be 
tnereby  made  to  flow  more  equally  into  all  the  fruiting  shoots  that  push  fr'onl 
them,  and  also  into  those  which  will  be  omitted  from  the  spurs  D  for  future 
bearers.  And  by  bending  the  bottom  part  of  the  shoots  pretty  cfrcularly  at  a, 
the  buds  will  there  burst  strongly,  and  thus  a  good  supply  of  bearing  wood  will 
be  obt^ed  close  to  the  arms  Z,  Z,  which  is  of  primary  importance;  for  if,  by 
injudicious  training  or  pruning,  or  both  combined,  the  sap  have  an  opportimity 
of  exerting  its  full  force  at  a  oistance  from  the  arms,  it  is  sure  to  embrace  it,  and 
the  consequence  is,  that  blank  wood  begins  immediately  to  bo  formed  in  all 
directions  near  the  stem;  and  when  that  is  the  case,  no  method  of  pruning  will 
ever  again  procure  a  supply  of  bearing  wood  at  home,  short  of  that  of  cutting  the 
\ine  down  to  a  perfect  stump. 

^*  For  the  foregoing  reasons,  therefore,  the  method  of  serpentine  training  may 
be  considered  preferable  to  every  other,  being  calculated  in  a  greater  degree  to 
check  the  too  rapid  ascent  of  thp  eap,  and  to  make  it  flow  more  equally  into  the 
fruiting  shoots,  and  those  intended  for  future  bearers." 

EXTKACT    FROM    THE    "  FLOEIST    A2JI)    HORTICULTURAL    JOURNAL  :'^    PEILA- 

fiELPHIA,  1853. 

^' Among  the  vai-ious  systems  of  pruning  and  training  the  grape,  it  seems 
there  are  scarcely  two  authorities  alike.  This  is  much  to  be  regretted,  and  arises 
chiefly  from  the  fact  that  the  grape  will  produce  more  or  less  fruit,  under  any 
system  of  management,  when  the  plant  is  young ;  consequently,  those  who  make 
a  first  attempt  at  its  culture,  if  they  procure  even  a  small  crop,  are  so  overjoyed 
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with  their  success  that  they  extol  it  to  the  workl,  and  chronicle  theu*  results  as 
proceeding  from  some  trifling  circimi stance,  which  is  henceforth  considered  indis- 
pensable. 

"We  propose  to  offer  a  few  remarks  upon  various  systems  of  ])nming  now  in 
vogue,  and  before  proceeding  to  detiils,  a  few  preliminaiy  remarks  will  be  neces- 
sary. 

"When  a  seed  germinates,  its  first  ctfort  is  to  send  roots  do^vn  ward  into  the  soil, 
which  is  immediately  followed  by  an  upwmd  elongation  in  the  air,  forming  stem 
and  leaves;  the  starch  contained  in  the  seed  affords  sufficient  nourishment  for 
this  process;  but  as  soon  as  leaves  arc  developed,  the  plant  is  dependent  u}X)n 
the  soil  and  the  air  for  its  further  support.  The  elementary  matter  absorbed  by 
the  roots  undergoes  decomposition  in  the  leaves,  and  becomes  fitted  to  extend 
the  formation  of  the  stem  and  roots.  This  relative  action  continues  during  the 
growth  of  the  plant.  Its  increase  in  size,  the  quantity  of  its  secretions  and  ex- 
tensions of  roots,  are  the  result  either  of  the  immediate  or  previous  elaborating 
functions  of  foliage. 

"  Such  is  the  generally  recognized  process  of  vegetable  gro^vth.  Leaves  arc 
the  principal  agents;  any  system  of  pnming,  therefore,  that  involves  their  re- 
moval during  their  season  of  most  active  growth,  must  exercise  a  corresponding 
check  to  the  groT\i;h  of  the  root;  the  greater  the  amount  of  large,  healthy  leaves, 
the  more  strength  and  vigor  impartecl  to  the  roots;  and  if  these  principles  are 
kept  in  view,  we  shall  be  better  able  to  discuss  the  merits  of  pruning  in  all  its 
modifications. 

"The  spur  system  of  pruning  is  advocated  and  practiced  by  many  at  the 
present  time.  This  may  arise  from  its  simplicity — certainly  not  from  any  physio- 
logical superiority  it  possesses.  According  to  this  method,  a  single  shoot  is  en- 
couraged to  extend  from  year  to  year,  luitil  it  fills  the  alloted  space ;  the  fmit- 
bearing  shoots  are  the  side  branches  that  proceed  at  intervals  from  this  main 
stem;  these  side  shoots  at  the  annual  winter  praning  are  all  cut  off  except  one 
eye-bud,  which  is  left  to  funiish  the  fruit-bearing  shoot  the  following  season. 
During  growth  the  points  of  these  shoots  are  pinched  out  at  one  or  two  leaves 
beyond  the  fruit  bunch,  and  all  future  giowths  are  carefully  checked.  This  is 
done  with  a  view  to  benefiting  the  growing  crop,  and  also  to  concentrate  thf 
sap  and  fill  up  the  lower  eyes.  The  whole  system  involves  a  continual  suppres- 
sion of  growth,  and,  as  a  natural  consequence,  the  roots  are  also  checked,  be- 
come more  woody  at  then*  extremities,  and  lose  their  power  of  absorption.  A 
young  plant,  well  established  in  good  soil,  will  continue  in  health  and  produc- 
tiveness for  several  years  under  this  treatment,  especially  while  the  leading  shoot 
from  the  main  stem  is  allowed  to  extend,  thus  furnishing  a  considerable  amount 
of  healthy  foliage,  and  keeping  up  an  active  extension  of  root  growth ;  but  when 
the  main  shoot  has  reached  its  desu-ed  length,  and  nothing  but  the  side  shoot* 
permitted  to  grow,  the  plants  gradually  become  weaker,  the  lower  eyes  fail  to 
burst  vigorously,  and  the  bunches  become  small  and  imperfect.  We  are  sure 
this  statement  -will  be. indorsed  by  all  experienced,  obseiwant  grape-growers  who 
have  practiced  this  system  for  a  series  of  not  less  than  six  to  eight  years. 

"  The  next  system  we  will  mention  is  alternate  spurring.  This  method  is  an 
improvement  upon  that  just  described,  and  may  be  briefly  explained  as  follows: 
In  spm*  pmning  the  shoot  is  cut  down  to  one  eye  or  bud,  thus  saciificing  more 
prominent  and  better  developed  buds  further  from  the  stem ;  to  secure  the  advan- 
tage of  these,  the  most  pi-omising  bud  is  selected  and  the  shoot  cut  back  to  it, 
without  reference  to  its  distance  from  the  main  stem;  at  the  same  time  all  the 
other  eyes  or  buds  on  the  shoot  are  picked  out  with  the  knife,  so  as  to  prevent 
their  growth,  except  the  one  nearest  the  main  stem. 

"  When  growth  commenc<3s,  the  two  buds  thus  retained  fonn  two  shoots,  of 
which  the  uppermost  bears  fruit,  the  lower  one  merely  forming  a  shoot  to  furnish 
buds  for  next  year's  crop ;  any  fruit  appearing  on  this  to  be  removed. 
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"The  Slimmer  management  of  these  is  exceedingly  simple.  The  fmit-liearing 
shoot  has  its  point  pinched  out  two  or  three  leaves  beyond  the  hunch.  The  non- 
bearing  shoot,  from  the  lower  eye,  is  also  stopped  at  the  point  when  it  has  grown 
to  the  extent  of  ten  or  twelve  leaves ;  when  the  fruit  is  ripe  and  gathered,  the 
shoot  upon  which  it  was  produced  is  at  once  cut  off.  This  is  done  with  a  view  to 
strengthen  the  buds  of  the  non-bearing  shoot.  At  the  winter  praning  this  last- 
mentioned  shoot  will  undergo  the  same  ti*eatment  as  its  predecessor,  viz.,  pnined 
<lown  to  the  most  prominent  bud,  all  othere  being  removed  except  the  lower  one. 
**  This  system  provides  a  larger  amount  of  foliage  than  is  the  case  with  close 
spur  pruning;  it  also  furnishes  finer  fruit,  from  the  circumstance  of  well  devel- 
oped bods  being  selected  for  the  fruit-bearing  shoots,  but  it  is  faulty  in  so  far  as 
there  is  no  annual  extension  of  the  main  stem,  nor  any  renewal  from  the  base  of 
ihe  plant;  consequently  the  lower  shoots  annually  become  weaker,  and  the  roots 
sufFtT  from  lack  of  the  benefit  of  vigorous  foliage. 

**  To  insure  permanent  cropg*  of  the  finest  fruit,  wo  are  of  opinion  that  the  long 
cane  renewal  system  is  preferable  to  either  of  the  above  modes ;  indeed,  w^e  con- 
sider it  the  best  method  of  grape  pruning. 

"In  the  management  of  \ines  on  tins  system,  the  vine,  after  being  set  out, 
should  l>c  allowed  to  extend  during  the  summer  almost  at  random ;  this  will  tend 
to  establish  a  strong  base  of  roots.  If  the  plant  is  not  of  sufficient  strength  ta 
bear  a  few  bunches  of  fiTut,  it  should  be  pruned  close  dowTi  to  within  a  few  c\*es 
of  the  root  at  the  winter  pruning.  This  will  cause  it  to  thiow  out  a  vigorous  cane 
the  following  summer,  on  the  well-known  principle  in  vegetable  physiology,  that 
winter  pniuing  strengthAis  a  plant,  and  summer  pruning  weakens  it.  When  the 
yearly  growth  has  reached  a  fr-uit-bearing  size,  it  should  be  cut  down  in  the  winter 
pruning  to  five  or  six  feet  in  length,  l^he  following  summer  this  shoot  will  pro- 
duce fruit ;  the  summer  treatment  will  consist  in  stopping  the  fruit-bearing  shoots 
at  the  second  or  ttml  leaf  beyond  the  bunches;  this  will  tend  to  enlarge  the 
fruit.  The  top  shoot  should  be  allowed  to  grow  undistmbed,  unless  it  is  very 
loxniiant ;  if  so,  it  may  be  stopped  when  it  has  made  six  feet  of  new  wood.  An 
additional  cane  is  also  to  bo  encouraged  from  the  base  of  the  plant,  and  treated 
similar  to  the  main  growth  of  last  year. 

"At4ho  winter  pruning  the  side  shoots  that  produced  fniit  aieto  be  completely 
removed-!— not  cut  to  a  spm*,  but  taken  oflf  close  to  the  old  stem;  the  two  leading 
shoots  are  both  to  be  cut,  so  as  to  leave  from  fom-  to  six  feet  of  young  bearing 
wood.  The  third  season  there  will  be  a  good  crop  of  fruit  produced  on  sepai-ate 
canes;  that  is,  on  the  wood  left  on  the  cane  grown  from  the  base  last  year,  and 
also  on  the  young  growth  on  the  end  of  the  oldest  cane.  The  summer  })runing 
this  year  will  consist  in  pinching  the  points  out  of  the  fruit-bearing  shoots,  as  be- 
fore ;  all  growth  should  be  checked  on  the  lower  portion  of  the  old  cane,  except 
that  a  shoot  is  to  be  encouraged  from  the  base,  to  form  a  new  cane  as  before 

"  At  the  winter  pruning  the  oldest  cane  is  to  be  removed  altogether,  and  the 
system  is  established ;  a  fresh  cane  is  yearly  taken  up  from  the  base  of  the  plant, 
and  an  old  one  is  yearly  taken  out  after  it  has  fniited  for  two  yeai-s. 

**Thi8  mode  can  be  extended  so  that  tluree  crops  of  fniit  are  talten  from  each 
cane  before  cutting  it  out;  indeed,  it  admits  of  various  modifications;  but  one 
thing  should  never  be  lost  sight  of,  and  that  is,  to  giow  a  young  cane  yeaiiy 
directly  from  the  base  of  the  plant. 

"  The  advantages  to  be  derived  from  a  sy.stem  of  renewal  are,  first :  The  young 
gi\)Anhs  that  are  produced  yearly  keep  the  roots  in  constant  healthy  action,  in 
couseqiience  of  the  large  area  of  healthy  foliage  maintained ;  secondly :  The  fruit- 
pixxlucing  portions  of  the  canes  can  be  managed  in  summer  as  if  on  the  spur 
mode,  and  the  fniit  receive  all  the  advantages  of  stopping  tlie  shoots  producing 
it  without  checking  the  extension  of  root  growth ;  thirdly :  It  is  considered  that 
ibc  fiTiit  is  less  liable  to  mildew  when  produced  on  young,  vigorous  wooii;  and, 
foiinhlv:  The  removal  of  a  cane  in  winter,  after  leaves  have  uei-formed  their 
*8 
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yearly  functions,  tends  to  keep  the  balance  of  growth  in  favor  of  the  roots,  and 
enables  them  to  produce  strong  shoots. 

"In  any  kind  of  spur  pruning  upon  permanent  stems,  the  plants  will  yeai'ly 
show  less  and  less  vigor.  On  the  contrary,  when  managed  on  this  mode  of  re- 
newal, vigor  is  constantly  maintained.  It  is  not  a  new  method ;  indeed,  it  was 
at  one  time  the  common  system;  but  since  the  introduction  of  excessively  rich 
borders,  and  the  consequent  production  of  very  luxuriant  wood,  a  few  good  crops 
are  produced,  even  if  the  stems  arc  cut  as  smooth  as  a  walking-cane;  and 
although  we  at  one  time  had  a  very  high  opinion  of  spur  pruning,  more  extensive 
observation  and  experience  have  fully  convinced  us  of  its  inferiority  when  com- 
pared with  a  system  of  renewal." 

"culture  of  the  vine. — BY  DK.  J.  GUYOT  ;   PAEIS,  I860.'' 

The  general  system  of  pruning  and  training  recommended  in  this  work  is  that 
of  frequent  renewal  of  young  wood  and  fmiting  the  branches  horizontally,  bth 
keeping  them  in  a  vertical  position  the  first  year.     We  extract  as  follows : 

"Each  vine  should  produce,  each  year,  at  least  one  branch  for  wood  and  one 
for  fruiting.  The  fruiting  branch  should  be  trained  horizontally,  near  the  ground, 
and  attached  to  an  iron  wire,  or  trellis  of  wood. 

•  "  The  branch  that  has  borne  fruit  should  be  cut  away  yearly,  at  the  time  of 
dry  or  winter  pruning. 

"The  fruiting  shoots  should  be  pinched  off,  by  aid  of  the  thumb,  above  the 
sixth  leaf;  the  shoots  of  the  branch  for  wood  should  not  be  pinched.  The  brancli 
for  wood  should  produce  each  jettr  two  sprouts  or  vines,  one  to  replace  the 
branch  which  has  borne  fruit,  and  which  should  be  cut  away;  the  other,  cut  back 
so  as  to  leave  only  two  eyes,  will  become  the  branch  for  wood,  and  will  produce 
the  two  shoots  necessary  for  the  succeeding  year."  ^ 

"  The  following  engraving  represents  a  vine  winter-pruned,  according  to  the 
above  rules,  A  B  the  branch  to  bear  fruit,  attached  at  B  to  a  small  prop,  and 
the  branch  for  wood,  C  D,  destined  to  furnish  shoots  for  future  bearing  branches; 
these  last  are  trained  vertically  to  the  stake  during  summer,  and  take  the  place  of 
A  B,  the  following  winter,  when  A  B  is  cut  away.'' 

It  will  be  observed 
that,  while  there  are 
various  modifications  in 
the  operative  details,  as 
recommended  by  the 
different  authors  enu- 
merated  in  this  paper, 
they  all  agree  in  the 
necessity  of  renewal, 
aijd  that  so  far  from  the 
system  being  of  recent 
introduction,  it  has  been 
practiced  for  ages. 

I  remarked,  at  the 
commencement,  that, 
even  under  very  indif- 
ferent treatment,  young 
vines  will  give  good  re- 
sults for  a  few  years. 
This  gives  a  reason  for  the  multiplicity  of  so-called  systems  of  vine  manage- 
ment that  have,  of  late  years,  been  introduced.  The  trial  of  such  systems  has 
only  extended  for  a  few  yrai's  previous  to  their  recommendation;  and  instances 
can  be  pointed  at,  where  failures,  the  most  complete,  have  occmTcd  simultaneosuly 
with  the  most  eulogistic  advocacy  of  the  system. 
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Having  been  engaged  in  grape  culture  and  the  testing  of  over  one  hundred 
varieties,  in  Nebraska,  with  some  observation  of  varieties,  product,  and  hardiness 
in  Missouii,  Iowa,  and  Minnesota,  I  pmpose,  in  the  following  pages,  to  give  my 
experience  of  growing  the  gi*ape  in  open-ground  culture,  as  I  have  had  no  expe- 
rience of  cultivation  under  glass  in  any  stage  of  growth  whatever. 

The  location  in  Nebraska,  where  tests  were  made,  is  a  high  rolling  prairie ; 
on  the  east,  south,  and  west  entirely  exposed ;  on  the  north,  a  grove  of  timber, 
lying  so  low,  how^ever,  on  the  bottom  of  the  Nemaha  river,  its  effect  on  produc- 
tion was  scarcely  felt,  as  the  level  of  the  exposure  was  nearly  on  a  level  with  the 
tops  of  the  highest  trees.  The  location  is  north  latitude  40°  39'  43" ;  height 
above  the  sea  at  the  mouth  of  the  Mississippi  river,  1,266  feet ;  west  longitude 
18C>  50'  43". 

The  land  is  a  black,  rich  soil,  eighteen  inches  to  two  feet  deep,  very  light  and 
porous,  and  the  plough  or  cultivator  could  be  used  in  less  than  half  a  day  after  a 
heavy  rain  of  two  hours.  The  prairie  was  broken  up  in  June,  and  allowed  to 
lie  until  the  next  April ;  then  cross-ploughed  and  thoroughly  harrowed  until  it 
presented  a  well  pulverized  surface. 

It  may  be  well  enough  to  state  hero  that  at  no  time  in  the  course  of  these  ex- 
periments were  there  any  frames  set  or  protection  given  to  any  of  the  vines ;  all 
were  exposed  to  the  extreme  of  108°  in  summer,  to  30°  below  zero  in  winter. 

Concord,  Clinton,  Catawba,  Isabella,  Delaware,  Diana,  Union  Village,  and 
Taylof^s  Bullitt  were  planted  six  feet  apart  each  way.  The  vines  were  two-year 
layers,  all  good,  thrifty  plants,  and  s^  from  18th  to  25th  of  April. 

Concord  and  Clinton,  the  same  season,  set  a  number  of  blooms,  but  I  rubbed 
off  all  save  two  to  each  vine.  The  others  bore  no  fruit ;  all  made  a  vigorous 
growth,  and  ripened  up  from  six  to  eight  feet  of  fine  wood,  except  the  Delaware, 
which  made  a  feeble  growth  and  ripened  but  two  feet  of  wood. 

The  Catawba,  Isabella,  Delaware,  Diana,  and  Union  Village  were  thrown 
down  from  the  stakes,  while  the  Concord,  Clinton,  and  Taylor  were  left  upon 
them.  All  were  cut  back  or  pruned  the  last  of  Februarj\  Every  vine,  except 
the  Isabella  and  Union  Village,  wintered  in  the  most  satisfactory  manner ;  bjit 
the  two  named  were  veiy  much  damaged.  The  three  coldest  days  of  that  win- 
ter were  a  mean  of  14°  below  zero. 

In  the  R)ring  the  Concord,  Clinton,  and  Taylor  bore  full  crops ;  a  few  bunciies 
of  Catawta  and  Diana,  very  fine  fruit.  The  Isabella,  Delaware,  and  Union 
Village  did  not  set  a  single  beny. 

In  the  spring  of  this  season  I  set  the  Ontario,  Oporto,  Rebecca,  Marion,  Lo- 
gan, Kitchen,  North  America,  Herbemont,  Haitford  Prolific,  Franklin,  Cole- 
man'j  White,  Emily,  Clara,  Canby's  August,  Cloantha,  Canadian  Chief,  Anna, 
Allen^s  Hybrid,  and  Alvey.  These  were  good  plants,  and  all  made  a  good 
growth  except  the  Anna  and  Rebecca. 

In  November  I  pruned  all  of  spring  settmg,  and  the  Diana,  Union  Village, 
and  Isabella,  and  left  the  others  upon  the  stake ;  covered  all  that  were  laid 
down  with  three  inches  of  soil.  The  winter  was  a  severe  one,  and  the  Taylor, 
Catawba,  and  Delaware  were  more  or  less  damaged,  but  all  produced  a  httle 
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trait*  except  the  Delaware.     The  Concord  and  Clinton  came  forth  unscathed, 
bore  fine  fmit  and  full  crops,  all  ripening  well. 

Now  we  must  look  after  our  last  setting ;  the  Marion,  Oporto,  Hartford  Pro- 
lific, Franklin,  Alvey,  and  Kitchen  came  out  all  right ;  the  others  were  more  or 
less  damaged,  though  all  were  well  covered  up.  No  yields  of  fiiiit  from  any  of 
the  last  setting,  except  from  the  Marion  and  Franklin.  The  fmit  of  the  ]Maric»n 
was  tough  and  sour.  The  Franklin  proved  a  veiy  fair  gi-ape  when  fully  ripe, 
vet  the  bimches  were  small,  though  round  and  compact.  This  spring  I  set  j\Iil- 
lei-'s  Burgundy,  Blood's  Black  and  White,  Cassady,  Child's  Superb,  Cuyahosra, 
Brand}^'ine,  Baldwin,  Albino,  Elizabeth,  Wright's  Isabella,  Christie's  Isabella, 
Northern  Muscadine,  Maiy  Ann,  Louisa,  Lenoir,  Red  IVaminer,  White  Scu]>- 
peraong,  White  Sweet  Water.  Los  Angeleg,  and  To  Kalon.  In  the  fall  I  ctn- 
ered  all  of  this  setting  and  that  of  the  previous  year,  and  two  each  of  Isabella, 
Union  Village,  and  Catawba.  All  were  opened  about  the  middle  of  A]>ril. 
The  vines  of  all  varieties  that  were  covered,  wintered  well.  The  Concord,  Clui- 
ton,  and  Taylor  were  wintered  perfectly  and  bore  large  crops ;  Delaware  ripened 
a  few  bunches  of  small  fi:Tiit  of  the  best  quality  ;  the  two  vines  each  of  Isabella, 
Union  Village,  and  Catawba,  which  were  covered,  bore  very  fine  specimens ;  the 
unprotected  vines  not  a  berry.  Of  the  second  setting  ever}-  variety  bore  fruit, 
except  the  Rebecca  and  Anna ;  the  Union  Village  and  Ontario  proved  to  be  the 
same. 

The  Oporto  showed  vigorous  growth ;  berries,  medimn  size,  black,  acrid,  sour ; 
bore  a  lai*ge  crop,  Marion,  two  varieties  under  this  name  j  one,  a  northern  red  fox 
grape;  the  other,  a  black  grape  of  medium  size,  with  light  blfK)m,  very  sour  and 
foxy,  and  of  no  value  whatever,  wine  made  from  it  being  inferior  at  eighteen 
months  old  to  that  from  the  wild  grapes  growing  along  om*  streams. 

Logan,  the  berry  large  and  showy,  but  the  fruit  of  poor  quality.     Kitchen, 
large  bunch  and  berry,  of  second  or  thu'd-rate  quality.     North  America,  of  me- 
dium size,  black ;  bunch  small  and  compact ;  sweet  and  good  when  allowed  to* 
remain  long  oh  the  vine,  but  quite  foxy. 

Herbemont,  berries  small,  dark  blue ;  finiit  first-rate ;  ripens  late. 

Hartford  Prolific,  lai*ge  berries ;  bunches,  medium ;  veiy  ejirly ;  fruit  sweet 
and  good,  with  a  foxy  tiavor,  yet  every  way  desirable.  Franklin,  frmt  and 
bunch  small  to  medium,  black,  and  goo^  when  the  fmit  is  expose^  to  frost 

Coleman's  White,  a  few  bunches  of  msipid  fruit. 

Emily,  two  small  bunches  of  red  fiiiit.  This  grape  should  be  classed  with  the 
last  named. 

Clara,  bunches  laige ;  frait  medium,  white,  very  fair  quality. 

Canby's  August,  (or  York  Madeira,)  frait  small,  black,  and  very  early,  but  of 
no  use  as  a  table  grape. 

Cloantha,  frait  very  much  the  same  as  Isabella ;  vine  apparently  the  same  in 
w:ood  and  leaf;  the  frait  is  foxy,  but  quite  palatable. 

Canadian  Chief,  frait  quite  large ;  very  late ;  did  not  ripen  at  all. 

Allen's  Hybrid,  bunch  large ;  frait  medium,  nearly  amber  color,  tender  flesh, 
iiufi  of  good  quality. 

Alvey,  bunches  large,  beiTy  small,  a  fair  grape,  and  good  wine  in  small  quan- 
tity was  made  from  it. 

This  >vinter  I  again  covered  all  of  the  last  season's  setting,  and  threw  the 
others  upon  the  ground.  The  Ontaiio,  Marion,  North  America,  Hartford  Pix»- 
lific,  and  Franklin  wnntered  well,  while  the  Rebecca,  Logan,  Herbemont,  Cloan- 
tha, Coleman's  White,  Emily,  Clara,  Canadian  Chief,  Anna,  and  Allen's  H\brid 
\tere  killed  outright,  or  so  nearly  that  but  few  sprouted  up.  The  Kitchen,  Alvey 
(or  Hagar,)  and  Canby's  August  were  killed  to  the  ground. 

Of  the  first  setting,  the  Catawba  and  Diana  bore  but  little  frait ;  the  Isabella 
and  Union  Village  were  entirely  killed.  The  Delaware  was  veiy  much  injiu-ed  ; 
only  a  few  bunches  of  frait. 
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Taylor,  Concord,  and  Clinton  proved  entirely  hardy,  and  yielded  a  full  crop 
oi"  well-ripened  fruit. 

I  again  covered  all  of  the  last  Betting,  and  opened  in  the  sprinc:  with  Red 
Traminer,  Millei'^s  Burgundy,  White  Scuppemong,  Los  Angeles,  and  White  Sweet 
Water  all  killeii,  excepting  one  plant  of  the  last,  the  leaves  of  which  seemed  in- 
<:Iineil  to  rot  or  mildew,  and  fell  ofif  about  midsiunmer. 

Blood's  Black  and  White,  of  very  inferior  quality,  foxy,  and  of  no  use  what- 
ever. Cassady,  buj^ches  large  and  compact,  being  medium  to  small,  nearly 
white,  sweet,  and  veiy  good.  Cliild's  Superb,  one  small  bunch,  a  white  and  in- 
sipid grape.  Cuyahoga,  a  white  grape  of  good  size ;  quality  a  little  better  tlian 
the  aboAC.  Brandj'^ine  inferior,  bunch  very  large,  of  second-rate  quality. 
Baldwin,  a  small  grape,  with  very  good  wine  qualities.  Albino,  large  white, 
miserable  fox.  Elizabeth,  a  greenish  white  grape;  had  but  two  bunches  of 
fruit ;  berry  and  bunch  large,  sweet,  but  of  no  decided  flavor. 

Wright's  Isabella  and  Chiistie's  Isabella,  simply  Isabella,  are  slightly  vary- 
ing, and  no  better. 

Northern  Muscadine,  laige,  very  compact  bunch ;  fair,  but  too  much  of  the 
fox ;  Mary  Ann,  very  eai'ly ;  bunch  large,  bein^  medium,  oblong,  very  good,  yet 
foxy.  Lonisa,  almost  Isabella,  a  few  days  earher,  yet  of  no  more  use  here  than 
the  old  Isabella.  Lenoir  is  simply  the  Herbemont.  To  Kalon,  a  few  bunches 
of  very  large  and  nearly  black  grapes,  of  fine  quality,  and  very  good. 

I  covered  no  grapes  of  any  kind  this  fall,  determining  to  throw  all  my 
^nnes  upon  the  ground,  with  the  intention  of  discarding  such  as  did  not  prove 
hardy.  A  severe  winter  followed,  and  every  variety  except  Concord,  Clmton, 
Catawba,  Taylor,  Blood^s  Black  and  W^hite,  Franklin,  North  America,  Hartford  ^ 
Prolific,  Oporto,  Clarion,  and  Kitchen,  were  mostly  destroyed.  A  small  portion 
ot  the  Catawba  escaped  being  entirely  killed,  and  these  were  strong  old  vines. 
The  next  spring  I  set  Kogers's  Nos.  1,  2,  4,  9,  15,  19,  22,  and  34;  Perkins, 
Norton's  Vhginia,  Maxatawney,  Ives's  Madeira,  Isabella,  lona,  Adirondack, 
Creveling,  Underliiirs  Seedling,  Elsinborough,  some  fine  four-year  old  Dracut 
Early  Amber,  and  several  others  claiming  a  good  or  lical  reputation. 

Rogers's  No.  1  were  all  fi'om  single  eyes  under  glass,  and  also  lona,  Isabella, 
Adirondack,  and  Underliiirs  Seedliiig.  All  the  grapes  were  left  upon  the  ground, 
and  a  little  litter  thrown  upon  them^  I  felt  no  uneasiness,  as  they  had  a  i*eputa- 
tion  for  hardiness.  All  the  other  vsSeties  were  one-year  layers.  Rogers's  Nos. 
1,  4,  19  were  killed  to  the  ground,  but  sm-vived,  and  made  fine  growth  next 
season.  Perkins,  Norton's  Virghiia,  Joe's  Mariole,  and  Dracut  Amber  were  per- 
fectly hardy.  Rogers's  Nos.  2,  9,  15,  22,  and  34,  Isabella,  lona,  and  Adiron- 
dack were  killed  outright ;  Creveling,  Underbill's  Seedling,  and  Elshiborough 
somewhat  damaged.  All  had  received  the  best  of  cultivation,  and  made  a  good 
growth,  ripening  up  their  wood  perfectly. 

The  experiment  on  the  last  year's  setting  might  not  be  a  test  sufiicient  to 
(liscai'd  or  retain  upon  its  merits,  as  a  portion  were  layers  and  a  part  gi-owii  under 
glass  from  single  eyes;  yet  it  is  a  test  for  grapes  grown  imder  glass  for  open-air 
ciiltm-e,  and  decides  materially  against  the  glass-grown  vine ;  and  no  western 
man  should  allow  himself  to  purchase  such  vines,  unless  he  is  an  amatem*  culti- 
vator, who  can  grow  them  two  or  three  years  in  beds,  and  give  them  the  protec- 
tion they  rcqmro  to  make  good  plants  to  set  out  at  three  or  fom*  years  of  age,  in 
l^arden  or  vineyard. 

1  know  that  this  position  wdll  be  unpopular  with  a  majority  of  those  who  sell 
rines;  yet  I  am  writing  of  a  costly  experience  for  me  for  the  man  tcho  has  to  buy 
rhm  to  set  for  himsd/,  and  for  the  benefit  of  those  who  cannot  afford  glass 
^tinctures,  or  to  wait  for  Iruit  from  vines  that  require  years  of  nursing. 

A  layer  from  old  wood  is  preferable  to  any  other  vine,  or,  at  least,  a  two-year 
vine  if  made  from  the  current  year's  growth  when  layered.  Cuttings  make  good 
vines  when  cut  to  two  eyes,  yet  my  preference  is  for  layers.     A  friend  in  Mis- 
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souii  has  been  growing  under  glass  single  eye  vines  bongbt  in  Illinois,  and 
lie  is  fully  convinced  that  for  his  State  layers  are  preferable  to  any  other;  and 
I  believe  a  majority  of  the  growers  in  the  "west  will  substantiate  the  opinion. 
The.  people  want  grape-vines,  not  little  soft-wooded  afiairs,  of  which  you 
can  put  a  hundred  in  your  ooat-pocket. 

In  Minnesota,  the  Concord  and  Clinton  are  the  only  grapes  to  be  fuUy  relied 
upon.  Wo  have  seen  the  Hartford  Prolific  and  Delaware  succeeding  in  the 
southern  part  of  the  State,  and  they  bore  full  crops.  M^y  others  have  been 
tried,  but  mostly  failed.  Norton's  Vii^nia  and  Ives's  are  under  trial  there,  and 
I  have  no  doubt  but  that  they  will  succeed  well,  having  proved  hardy  the  past 
two  seasons.  The  Delaware  has  met  with  poor  success  at  the  west,  particularly 
in  Nebraska,  Illinois,  and  Missouri.  In  portions  of  Iowa  it  has  succeeded  well, 
but  in  far  too  limited  a  space  to  become  popular. 

The  Concord  is  the  grape  for  all  the  west,  possessing  more  good  qualities  and 
less  poor  ones,  and,  though  not  perfection  in  flavor,  is  very  geod.  The  decision 
of  the  Greeley  prize  committee  has  stirred  up  the  ire  of  the  producers  of  seed- 
lings, men  who  are  flooding  the  country  with  grape-vines  with  firuit  of  fine  color, 
fine  size,  fine  quality,  and  perfection  in  flavor,  at  from  $3  to  $5  each. 

The  award  of  that  committee  is  honorable  and  fearless,  and  a  benefit  to  the 
poor  man  who  can  alPord  but  a  few  grape-vines,  and  cannot  afford  to  test  pet 
seedlings  that  may  succeed  for  a  year  or  two,  and  then  be  swept  away  in  a  single 
season  by  mildew.  The  good  sense  and  judgment  of  this  conmiittee  are  fully 
supported  by  four-fifths  of  the  grape-growers  in  the  land. 

The  intelligent  fruit-growers  of  the  west  have  taken  the  Concord  and  placed 
it  at  the  head  of  the  list  for  their  own  use  in  their  families  and  for  market,  and 
many  of  them  find  it  a  first-class  wine  grape.  In  Nebraska,  a  few  are  still  hold- 
ing on  to  the  Delaware;  yet,  as  their  patience  of  trial  continues,  the  vines  of 
that  variety  seem  to  grow  less.  The  Dracut  Ambey  is  a  grape  without  very 
much  quality  to  recommend  it ;  yet,  being  entirely  hardy  and  the  earliest  of  any 
tested,  will  be  grown  by^nany. 

For  the  west,  we  would  say  buy  the  Concord  first  for  the  table ;  if  you  can 
afford  more,  set  the  Hartford  Prolific  and  Taylor's  Bullitt.  For  wine,  plant 
Ives's  and  Norton's  Virginia,  and  Clinton,  and  you  will  never  have  cause  to 
respret  that  you  did  not  buy  any  larger  nuigber  of  unknown  kinds. 

The  Concord  and  Hartford  ProSfic  have  never  shoAvn  a  diseased  berry  or  a 
spot  of  mildew  in  Nebraska,  and  wo  have  never  heard  of  any  disease  in  either 
of  them  anywhere  in  the  west. 

Any  improvement  with  the  Concord  as  the  starting-point  promises  to  give  us 
larger  fiTiit,  better  flavor,  and  equal  hardiness,  with  thrifty  growth,  healthfulness, 
and  productiveness,  and  will  be  welcomed  as  a  grape  worthy  of  general  cultivation. 


WINE -MAKING  AND   VINE   CULTURE   IN   THE 
MIDDLE  STATES. 


BY  WILLIAM  C.  LODGE,  CLATMOITr,  DELAWARE. 


Wine  has  not  heretofore  been  made,  in  any  considerable  quantity,  in  the  middle 
or  New  England  States.  The  venerable  Nicholas  Longworth,  of  Cmcinnati, 
spent  a  portion  of  his  time,  and  considerable  of  his  abundant  means,  in  the  gen- 
ci'ous  endeavor  to  demonstrate  the  practicability  of  making  good  wines  in  the 
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latitude  of  39®,  with  partial  success.  I  say  with  partial  success,  for,  however  ex- 
cellent may  bo  the  quality  of  the  Longworth  wines,  the  cost  of  their  production 
should  be  such  as  to  render  thenr  profitable.  Regarded,  however,  as  a  mere 
eiq>eriment,  it  may  not  be  proper  to  take  the  cost  into  consideration,  as  so  many 
difficulties  were  to  be  overcome  by  a  beginner  in  the  business  in  this  country, 
and  so  much  machmery  procured  from  abroad,  most  of  which  trouble  and  expense 
may  bo  saved  to  his  successors.        ^ 

Our  old-fashioned  housewives  have  tried  their  hands  in  the  manufEu^ture  of 
wines  fi^m  blackberries,  elderberries,  currants,  and  a  variety  of  fruits  and  vege- 
tables, frcm  time  almost  immemorial.  But  grape  wines,  of  domestic  manufacture, 
were  seldom  to  bo  met  with,  on  account  of  the  popular  opinion,  then  existing, 
that  it  recuires  greater  skill  and  more  experience  to  make  wine  of  grapes.  Such 
an  opinioi  is  now  found  to  be  fallacious,  for,  by  careful  treatment  and  a  knowl- 
edge of  the  principles  of  wine-making,  a  far  superior  article  can  be  made  of 
grapes,  ai  the  same  expense  and  trouble,  than  can  be  made  from  any  other  fruit. 
The  difficulty,  in  this  latitude,  is  simply  that  the  short  seasons  wiU  not  always 
allow  Ifae  grapes  to  mature  perfectly.  A  well-extended  season  and  warm  sun- 
shine a-e  necessarjr  to  properly  mature  the  grapes  and  elaborate  properties  on 
which  iepend  the  successful  manufacture  of  wines  of  highest  excellence. 
•  Forwine-making  in  this  section  we  should  cultivate  only  such  grapes  as  mature 
early  having  in  view  their  wine  essentials.  It  will  be  better  to  select  the  best 
varieies  from  a  more  northern  climate,  rather  than  those  even  superior  in  quality 
from  a  southern  locality,  as  upon  the  perfect  maturity  of  the  grapes  depends  the 
qplity  of  the  wine,  as  well  as  its  durability. 

The  best  wines  are  made  from  grapes  containing,  in  proper  proportions,  sugar, 
mter,  and  acids;  and  to  give  them  Uiis  proportion  of  constituent  matter  the  most 
{(voTable  climate  and  soil  are  necessary.  Even  with*  these  advantages,  so  much 
^>ends  upon  the  season^,  and  a  variety  of  causes,  that  the  best  article  cannot 
dways  be  produced. 

The  celebrated  wines  of  France  and  Germany,  which  constitute  standards  of 
jxcellence  throughout  the  world,  are  not  always  made  with  certainty.  The 
&moas  vineyards  which  produce  the  Steinberg  and  Johannisburg  wines  do  not 
come  up  to  their  hfghest  standard  oftener  than  once  in  five  or  six  years,  and  the 
grade  of  their  wines  is  sometimes  so  low  as  to  be  excelled  by  the  best  years  of 
other  vineyards  possessing  few  or  none  of  their  advantages. 

We  therefore  conclude  that  no  locality  can  be  recommended  for  all  seasons, 
no  particular  soil  for  all  latitudes,  and  no  single  variety  of  grape  for  all  localities. 
The  variety  of  grape  should  be  adapted  to  the  soil  and  climate,  and  that  variety 
which  contains  in  greatest  quantity  the  essentials  for  wines  in  the  gathering 
season  should  be  the  grape  adopted  for  its  especial  locality.  The  Concord,  or 
other  early-maturing  variety  rich  in  sugar,  woidd  probably  give  as  good  wine  in 
the  latitude  of  New  York,  as  the  Isabella,  or  other  variety  requiring  a  longer 
season^  would  give  in  the  latitude  of  Richmond,  Virginia,  all  other  thmgs  being 
eqnal. 

Yet  it  must  be  admitted  that,  as  continuous  sunshine  and  a  long  season  enrich 
the  grape,  the  chAnces  for  successful  wine-making  are  more  favorable  in  the 
eonth  than  in  the  north. 

Knowing,  from  actual  experience,  that  good  wine  may  be  made  from  native 
grapes  in  the  middle  States,  I  propose  to  give  the  results  of  my  own  experiments, 
conducted  through  a  series  of  years,  without  especial  regard  to  the  rules  laid  down 
hy  European  manufacturers.  Indeed,  it  would  not  be  practicable  to  follow  their 
plans  throughout,  inasmuch  as.  their  vineyards  are  quite  extensive,  their  labor 
procured  at  a  low  rate,  and  the  manufacture  of  their  ^vine  conducted  on  a  scale 
truly  ffrand.  The  proprietors  of  small  vineyards  seldom  make  up  their  grapes, 
but  sell  them  to  the  large  establishments,  where  the  requisite  skill  and  machinery 
ore  found  for  successful  manufacture. 
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Our  gnipcs  are  often  picked  from  the  vines  before  they  acquire  npeness  at  all, 
as  it  is  by  tlie  color  we  judge  of  maturity.  Perfection  of  color  does  not  always 
indicate  maturity,  as  natme  continues  her  elaboration  and  refinement  of  the  juices 
long  after  the  coloring  is  completed,  and  even  imtil  the  grapes  shrivel.  We  pick 
our  grapes  in  September,  or  tlio  firet  week  in  October.  In  the  same  latitude  in 
Gcnnany,  the  grapes  are  allowed  to  hang  until  frost,  or  even  late  in  November. 
The  popular  opinion  with  ns  is,  that  Amgiican  grapes  are  unfit  for  w'ine,  inas- 
much as  the  quality  is  so  inferior  to  those  of  Europe.  It  is  true  that  \ro  can  show 
no  such  magnificent  benies  and  clusters  as  their  Chasselas  and  Hamburg,  and 
niany  others,  but  we  still  have  varieties  by  no  means  contemptible  in  appearance, 
nor  deficient  in  wine-producing  properties.  Nor  can  we  gi'ow^  gi'ap?s  of  equal 
merit  in  the  samp  degree  of  latitude.  They  have  advantages  of  soil,  or  modify- 
ing influences  of  climate,  which  are  denied  us,  and  their  grapes  consequently  be- 
come more  perfect  in  their  wine  essentials.  Nevertheless,  we  have  an  abundance 
of  sweet  grapes  that  ripen  early,  and  will  acquire  all  the  perfect  wine  essentials, 
by  hanging  late  upon  the  vines,  or,  in  case  the  weather  prove  unfavorable,  or  the 
birds  become  so  troublesome  as  not  to  allow  the  gi'apes  to  hang  late,  tioy  may 
be  picked  earlier,  and  ripened  on  straw  in  well  ventilated  rooms. 

PICKIXG. 

We  are  accustomed  to  pick  all  our  grapes  at  once,  paiticulaily  those  of  the 
same  variety,  without  regard  to  difierence  in  ripaning.  In  Europe,  several  pick- 
ings are  ma<le  from  the  same  vine,  selecting  only  those  clusters  which  are  fi^jr 
ripe.  The  berries  ripen  imevenly  upon  the  same  vine,  and  in  the  same  cluser. 
The  splendid  and  expensive  Johannisburg  cabinet  wines,  known  as  Green  Sel, 
Silver  Seal,  and  Gold  Seal,  arc  made  from  the  most  perfect  grapes,  selected  n- 
dividually  from  the  ripest  and  most  perfect  clusters.  The  Green  Seal  is  familar 
to  ns,  the  Silver  Seal  is  sometimes  imported  into  tliis  country,  but  the  supeb 
Gold  Seal  is  practically  unknown  to  us.  Seeing  the  care  taken  in  the  sele- 
tion  of  the  grapes,  and  the  pro§tablo  results,  in  the  old  countries,  wheB 
the  manufactmo  of  wine  has  so  long  been  fapiliar  to  the  people,  and  when 
the  machinery  is  almost  perfect,  we  need  not  bo  surprised  that  our  sour  and  un 
ripe  grapes,  made  into  wine  by  inexperienced  hands,  and  by  our  rude  implements^ 
should  not  equal  the  better,  or  even  the  medium,  wines  of  Em'ope.  Nor  is  our 
partial  failure,  so  far,  a  proof  that  good  wines  cannot  profitably  bo  made  by  us, 
when  we  bring  well-matured  gi-apes,  and  the  proper  implements,  in  combination 
with  skill  and  experience. 

CRUSHING  AND  PRESSING. 

Having  selected  the  grapes,  they  are  picked  from  the  stems,  and  bruised  so  as 
to  burst  the  skins,  either  by  passing  through  a  small  mill  made  for  the  purpose, 
or  by  placing  them  in  a  tight  clean  cask,  and  pounding  them  with  a  wooden 
pestle;  or,  as  is  sometimes  practiced  in  the  old  coimtries,  by  treading  them  in  a 
vat,  with  the  feet  encased  in  wooden  shoes.  A  sieve  is  sometimes  placed  in  the 
bottom  of  the  vat,  and,  after  the  treading  or  bruising  is  completed,  the  juice  is 
allowed  to  drain,  without  pressing,  into  vessels  set  to  receive  it,  and  of  tins  juice 
or  *^must"  is  made  a  wine  of  the  first  quality.  The  mass,  composed  of  the 
remaining  juice,  seeds,  and  skins,  is  then  pressed,  and  a  wine  of  the  secondary 
quality  made  of  the  expressed  must.  Jt  has  been  observed  that  the  grapes 
should  be  picked  from  the  stems ;  this,  however,  is  not  always  necessary,  but  is 
the  best  plan  for  our  grapes,  as  the  stems  contain  a  large  proportion^  of  tannic 
acid,  which  gives  the  wine  a  tart  and  harsh  taste,  well  dispensed  ynth,  inas- 
much as  the  grapes  themselves  are  charged  with  a  full  supply  of  those  pro- 
perties. 
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yERMEXTATIOX. 

I  now  come  to  the-  most  cntical  stage  in  the  process  of  wino-making,  as  upon 
tlie  lenuentation  depends  the  quality  of  tlie  v.ine,  no  matter  what  care  may  be 
taken  in  the  selection  of  the  grapes,  or  the  preparation  of  the  must.  It  is  gen- 
erally preferable  to  allow  fermentation,  either  partially  or  fully,  to  take  place 
l>eforc  the  separation  of  the  skins,  as  the  color  resides  in  the  inside  of  the  skins, 
and  is  best  extracted  by  the  process  of  fennentation. 

When  the  grapes  are  pressed  immediately  after  being  cnished,  the  w  ine  wil/ 
be  colorless,  even  from  dark  or  black  grapes,  whereas  it  will  assume  a  light  red 
a  deep  or  port  color,  according  to  the  time  it  is  allowed  to  ferment  with  the  skins. 
The  seeds  and  skins  also  impart  other  qualities,  and  it  is  generalh'  conceded  that 
the  wine  so  made  will  be  more  durable. 

The  vessel  in  which  the  wine  is  left  to  fennent  may  be  either  kept  continually 
filled  by  must  of  the  same  age,  or  by  sweetened  w^ater,  so  that  the  act  of  fermentation 
will  eject  all  extraneous  matter  from  the  top ;  or,  it  may  be  left  without  refilling, 
when  the  yeast,  dec,  will  settle  to  the  bottom,  and  the  clear  liquor  may  be  poured 
from  the  settlings.  There  is  generally  a  dilference  in  the  quality  of  the  wines  so 
manufactured,  that  hi  wliich  the  sediment  all  remains  in  the  bottom  of  the  vessel 
usually  possessing  more  body.  Much,  too,  depends  upon  the  temperature  which 
effects  the  process  of  fermentation.  In  cold  w'eather  the  must  ferments  so  slowly 
that,  when  exposed  to  the  air,  there  is  great  danger  of  its  becoming  sour.  Acetic 
fermentation  is  caused  by  long  exposure  to  the  air,  and  the  result  is  vinegar  instead 
of  wine.  We  therefore  prefer  the  fermentation  to  take  place  in  closed  vessels,  so 
ff  to  exclude  the  air  from  contact,  when  practicable.  This  is  done  by  fitting  an 
ail-tight  cover,  or  bung,  to  the  cask,  and  inserting  a  siphon,  the  other  end  of  which 
is  placed  in  a  tub  of  water,  into  w^hich  is  discharged  all  the  fermenting  matter. 

We  may  hasten  the  fermentation  by  artificial  means,  so  that  it  may  be  com- 
pleted before  the  must  becomes  sour  at  all ;  but  it  is  liable  to  after  fennentation, 
and  requires  care  and  watchfulness,  and  is  not  so  durable  as  when  the  whole 
process  is  slow  and  perfect.  Much,  too,  depends  upon  the  temperature  of  the 
must,  for  H  is  this  generation  of  caloric,  in  the  mystenous  laboratory  of  nature, 
that  produces  fermentation.  Should  the  weather  be  such  as  to  warm  the  must  to 
'  a  proper  degree,  the  fermentation  w^ill  at  once  take  place,  and  proceed  rapidly  to 
completion,  w^hich  will  gi-eatly  lessen  the  risk  of  souring. 

From  well-matured  grapes,  wliich  have  hung  upon  the  vine  until  their  skins 
become  thin  and  somewhat  shrivelled,  good  wine  can  be  made  without  any  addi- 
tions whatever.  But  if  the  grajJes  be  gathered  before  the  sugar  formation  takes 
place,  and  the  refining  process  is  completed,  it  is  best  to  add  sugar  before  fer- 
mentation of  the  must,  and  afterwards  alcohol,  in  proportions  of  from  half  a  pound 
to  three  pounds  to  the  gallon,  and  from  a  gill  to  a  pint  of  either  alcohol,  wine- 
spirits,  or  white  brandy,  according  to  the  maturity  of  the  grapes,  or  according  to 
their  quality.  In  wine  mtule  fi-om  perfectly  mature  grapes,  the  addition  of  sugar 
tnight  be  detected  by  4lie  taate,  and  the  largest  amount  above  named  would  make 
a  cordial  instead  of  a  wine,  from  the  fact  that  there  would  not  be  a  proper  balance 
of  acid,  which  is  necessary  in  a  good  wdnej  but  in  the  must  of  unripe  gi*apes  the 
acid  already  exists  in  far  too  great  a  proportion  to  the  water  and  saccharine  pro- 
perties. Sugar  and  water  may,  therefore,  be  added  with  advantage,  though  the 
result  Avill  be  a  wine  of  less  durability,  and  probably  of  a  lowxr  grade.  A  liquor 
is  sometimes  made  and  sold  as  ^vine,  without  any  grape  juice  in  its  composition. 
It  is  drank  by  the  inexperienced  w'ithout  a  suspicion  of  its  tnie  character,  and  is 
even  prefeired  to  wine  of  inferior  quality. 

SPARKLING  TTLXES. 

Sparkling  wine,  known  as  champagne,  is  made  by  preventing  the  escape  of 
the  carbonic  acid  contained  in  the  grape^  and  which  is,  in  a  gicat  measure,  given 
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out  in  the  ordinary  process  of  fermentation.  Sparkling  wine  may  be  made  from 
any  perfectly-matured  sweet  grapes,  or  by  the  addition  of  sugar  when  the  grape 
ia  (Icticicnt  in  that  quality.  It  is  necessary  to  bottle  the  wine  while  in  the  act  of 
femientation,  so  as  to  imprison,  as  it  were,  the  carbonic  acid  gas,  and  hold  it 
obedient  to  our  call.  But  here  arises  a  difficulty  that  cannot  be  successfully  met, 
without  the  use  of  rare  and  expensive  instruments.  It  is  no  less  than  to  deter- 
mine the  strength  of  the  gas,  so  as  to  know  the  proper  condition  for  bottling 
with  safety.  Many  bottles,  and  much  wine,  are  lost  in  the  manufacture  of 
champagne,  and  he  is  considered  as  quite  successful  who  does  not  lose  one-half 
his  stock. 

In  my  fii'st  experiments,  most  of  the  wine  was  lost  by  the  use  of  demijohns  in- 
stead of  bottles.  I  now  use  the  strongest  pint  and  quart  bottles  that  can  be 
procui'ed ;  but  still,  in  warm  weather,  lose  much  from  the  bursting  of  the  bottles, 
heins  still  deficient  in  the  implements  necessary  for  the  successful  manufacture. 
Anotuer  great  difficulty  is  to  procure  bottles  adapted  to  the  purpose.  In  the 
champagne  districts  of  Europe,  bottles  of  a  peculiar  shape,  and  composed  of  certain 
safe  ingredients,  are  used  exclusively,  for  it  is  known  that  some  of  the  materials 
used  in  the  manufacture  of  ordinary  glass  bottles  become  dissolved  by  the  wine 
and  affect  its  taste,  or  entirely  destroy  the  wine.  I  select  the  strongest  bottles, 
fill  them  so  as  to  leave  a  vacant  space  of  half  inch  to  an  inch  between  the  wine 
and  cork,  and  then  drive  the  cork  with  a  wooden  mallet.  The  vacant  space 
serves  as  an  air-chamber,  into  which  the  carbonic  gas  given  out  in  fermentation 
collects  in  such  force  as  often  to  force  out  the  cork,  or  burst  the  bottle.  Or,  if 
these  be  of  sufficient  strength  to  resist  the  pressure,  the  gas  is  forced  back  iito 
the  liquor  again,  which  holds  it  until  brought  into  contact  with  the  air,  by  the 
removal  of  the  cork.  As  soon  as  the  bottle  is  opened,  and  the  wine  brou^t  in 
contact  with  the  aur,  the  gas  rushes  to  the  surface,  causing  the  foam  and  sparkle 
of  champagne. 

It  may  be  well  here  to  remaik  that  cider  treated  in  the  same  manner  will  also 
foam  and  sparkle,  and  resemble  the  true  wine  so  nearly  that  it  is  frequently  sold 
and  di'ank  as  the  genuine  article. 

Indeed,  in  this  coimtry  more  cider  champagne  is  used,  without  a  drop  of  grape 
juice  to  redeem  it,  than  the  true  wine.  It  is  easily  detected  by  a  taste  accustomed 
to  the  genuine  champagne,  or  by  a  variety  of  tests,  the  most  simple  of  which  is 
the  smell  evolved  by  sprinkling  the  liquor  upon  living  coals.  Cider  treated  as 
champagne  is  not  durable,  and  seldom  keeps  well  for  more  than  a  year.  It  then 
becomes  flat,  loses  its  transparency  and  its  sparkling  character,  and  often  assumes 
a  thick  rusty  color. 

In  the  manufacture  of  sparkling  wines  in  the  champagne  districts  grape  juice 
is  only  a  constituent  of  the  splendid  article  sold  ander  the  distinctive  designations 
of  Green  Seal,  Silver  Seal,  and  Gold  Seal;  and  even  the  best  judges  generally 
prefer  the  made-up  article  to  the  true  champagne. 

KATIVE  WIXES. 

Wines  manufactured  in  the  middle  and  New  England  States  have  no  distinct- 
ive cliaracter.  The  color  can  readily  be  regulated  from  a  white  to  a  golden  or 
dark  wine,  but  the  flavor  and  other  characteristics  are  dependent  upon  artificial 
management,  or  are  merely  accidental.  Names  are  given  to  my  wines  only  after 
they  have  settled  into  their  natural  condition  and  assumed  their  permanent  char- 
acter, when  they  are  named  tifter  the  foreign  wines  which  they  most  resemble  in 
taste  and  color.  This  I  consider  an  error,  encouraged  by  the  fact  that  domestic 
wines  are  too  often  regarded  as  inferior  in  quality  to  the  same  grade  of  foreign 
wines.  Excellence  is  generally  denied  where  the  taste  is  formed  and  the  ju(^- 
mcut  controlled  by  imported  wines,  which  are  made  strong  by  additions  of  alco- 
hol, in  order  to  bear  transportation  without  risk ;  yet  at  dinner  parties,  when 
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connoisseurs  were  present,  I  have  smuggled  a  few  bottles  of  our  "liorae  made'' 
among  the  good  foreign  brands,  with  the  satisfaction  of  seeing  them  generally 
preferred  and  almost  universally  commended.  The  very  important  character  of 
BODY  is  too  often  lacking  in  our  domestic  wines.  This  results  from  the  use  of 
grapes  not  fully  matm^  in  all  their  parts,  from  the  addition  of  water  to  the 
mash  or  must,  from  the  haste  in  fermentation,  and  from  want  of  age.  Yet  in  the 
Bordeaux  districts  of  France  water  is  added  at  the  rate  of  from  fii'teen  to  sixty 
per  cent.,  while  sugar  is  also  added  in  proportion.  In  Spain,  where  the  grapes 
are  richer  in  saccharine  matter,  water  is  added  without  the  sugar. 

But  our  grapes  are  generally  so  deficient  in  sugar,  and,  in  consequence,  the 
alcoholic  property,  that,  imless  they  are  fully  matured,  we  find  it  necessary  to 
enrich  the  must  rather  than  weaken  it,  in  order  to  produce  a  wine  equal  in  all 
respects  to  the  Bordeaux  of  France  or  Malaga  of  Spain. 

BOTTLING  AND  STORING. 

For  BtiU  wines,  so  soon  as  the  fermentation  has  entirely  ceased,  or  when  it 
becomes  weak,  which  may  bo  ascertained  by  observing  that  the  surface  is  quiet 
or  is  broken  by  the  bursting  of  an  occasional  air-bubble,  we  proceed  to  draw  the 
dear  liquor  from  tfie  sediment,  and  place  it  in  another  perfectly  clean  and  sweet 
vessel,  and  close  the  bung  either  by  a  loose  cork,  or  by  placing  a  clean  doth, 
folded  several  times,  upon  the  hole.  This  is  kept  in  place  by  a  stone  or  weight 
liid  upon  it.  The  time  required  before  the  fermentation  is  completed  vaiies 
acoording  to  the  kind  and  condition  of  the  grapes  and  temperature  of  the  weather. 
In  warm  weather  the  first  fermentation  is  usually  over  in  from  two  to  three 
weeks,  while  in  the  cool  autumn,  after  frost  sets  in,  it  requires  a  much  longer 
period. 

Much  difference  of  opinion  exists  as  to  the  best  material  to  use  in  the  construc- 
tion of  vessels  in  which  the  must  is  to  bo  fermented.  In  the  wine  districts  of 
Europe  large  vats  made  of  stone  are  sometimes  used,  but  wood  is  still  generally 
preferred,  as  the  wine  is  thought  to  ripen  better  in  wood  than  in  any  otter,  ma- 
terial Great  care  is  necessary  to  procure  such  kiads  of  .wood  as  wUl  not  impart 
,  an  unpleasant  taste  to  the  wine,  as  the  liquor  will  imbibe,  in  process  of  fennenta- 
tion,  whatever  taste  exists  in  the  wood.  Oak  is  generally  preferred  in  Europe, 
bnt  would  not  answer  so  well  in  this  country  without  undergoing  a  disinfectant 
process,  as  it  is  highly'  charged  with  tannic  acid,  and  when  brought  in  combina- 
tion with  that  already  existing  in  so  gi-eat  a  proportion  in  our  native  grapes,  it 
would  ^ve  the  wine  a  decidedly  harsh  and  disagreeable  taste.  Ash  would  an- 
swer the  purpose  better,  but  stoneware  is  cheaper,  more  durable,  and  less  diflicult 
to  keep  sweet  and  clean,  while  it  imparts  no  taste  to  the  wine.  A  stoneware 
vessel  can  be  made  of  any  size,  and  in  any  shape  best  adapted  to  the  purpose, 
or,  what  is  better,  we  may  have  two  such  vessels  so  constructed  that  they  may  be 
connected  by  a  tube,  in.  which  is  placed  a  stop-cock,  so  that  the  liquor  may  be 
drawn  from  one  to  the  other  as  often  as  necessary,  and  without  exposure  to  the 
air.  I,  however,  use  but  one  large  stone  vessel,  and  when  the  first  fermentation 
is  over,  draw  the  liquor  into  large  glass  vessels  or  demijohns,  covered  by  a  net- 
work of  oak  or  wUlow,  and  holding  about  ten  gallons  each.  These  glass  vessels 
are  as  large  as  can  be  procured,  and  answer  the  purpose  where  the  inanufacture 
is  not  conducted  on  a  very  large  scale,  but  are  of  insufficient  size  where  the 
operations  are  extensive,  as  the  wine  acquires  more  body,  and  ripens  better  when 
kept  in  moderately  large  quantities  until  it  is  fit  for  bottling. 

Having  drawn  the  wine  from  the  lees,  after  the  first  fermentation,  it  is  placed 
in  a  dark  cellar,  and  left  until  the  following  May,  as  far  removed  from  atmospheric 
influences  as  possible.  I  have  had  a  stone  vault  constructed  for  the  purpose  of 
storing  wine  during  the  fermentation  and  afterwards.  It  is  in  a  hill-side,  commu- 
nicating with  the  cellar,  and  is  about  ten  feet  xmder  the  surface  of  the  ground, 
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unci  perfectly  diy.     On  tlio  earthen  floor  of  this  vault  are  placed  tlie  casks  ami 
laige  vesi^els,  while  the  bottles  are  arranged  in  cases,  and  set  on  shelves  above. 

About  the  first  week  in  May,  or  as  soon  in  the  spring  as  tho  buds  begin  to 
bui-st«aud  tho  blossoms  appear,  a  second  femientation  commences. 

This  is  woiiker  than  the  fii"st,  and  usually  ceases  in  the  course  of  ten  days  or 
two  weeks,  when  the  liquor  should  again  be  carefully  drawn  fixmi  its  sediment 
into  other  clean  vessels.  It  now  remains  undisturbed  in  its  resting-place  until 
October,  when  it  may  again  be  drawn  off;  or  if  but  little  sediment  had  settleil 
when  drawn  off  in  May,  it  may  safely  be  allowed  to  remain  until  the  IbUowing 
May,  when,  if  it  is  perfectly  clear  and  emits  diamond-Hke  sparkles  in  the  light  as 
it  is  poured  from  one  vessel  to  the  other,  it  may  be  considered  as  finished,  and  is 
mature  at  tho  age  of  eighteen  months.  If,  however,  as  is  generally  the  case, 
sediment  is  yet  found  at  the  bottcmi,  it  should  bo  drawn  off  twice  in  the  second 
year,  and  in  May  or  October  of  tlie  third  year,  before  it  is  fit  for  botthng  and  for 
use.  This  hitter  process  insures  a  better  and  more  durable  wine,  which  will  c<m-- 
.  tinue  to  improve  for  many  ycai-s. 

After  the  final  di*awing  off,  be  that  in  eigliteen  months  or  in  three  yeai*s,  the 
wine  is  put  into  pint  or  quart  bottles,  corked,  sealed,  and  labelled,  and  then 
placed  in  wooden  cases  holding  two  dozen  each.  Before  placing  the  bottles  in 
the  cases,  lime,  in  the  fioury  state,  is  sprinkled  on  the  btoom  to  tho  depth 
of  about  two  inches,  and  the  bottles  ai*e  then  })acked  in  the  cases  and  the  inter- 
stices filled  with  the  lime  oven  up  to  the  necks  of  the  bottles.  The  cases  are 
then  placed  in  order  upon  the  shelves,  marked  with  the  date  of  vintage,  and  left 
undisturbed  until  wanted  for  use. 

In  bottlhig  sparkling  wine  this  plan  has  been  found  safe  and  economical,  since 
the  bui*sting  of  a  bottle  d»)es  not  endanger  its  neighbor,  as  in  the  usual  way  of 
storing. 

SOIL   AXD    LOCALITY. 

Upon  the  character  of  the  soil  and  tho  locality  or  **  exposure  "  depends,  in  a 
gi-eat  measure,  the  (piality  of  the  wine.  Grapes  gro^vn  in  a  damp,  rich,  heavy 
soil' are  larger,  more  juicy,  and  the  vines  more  vigonms  and  productive  than 
those  grown  in  a  porous,  dry  soil ;  yet  the  wine  made  of  giapes  grown  on  the  diy 
soil  so  far  surpjisses  in  excellence  and  durability  that  made  from  grapes  grown 
in  flat,  damp  soils,  that  we  readily  prefer  the  (juality  to  the  quantity,  and 
plant  for  wine  oidy  on  such  soils  as  ai-e  well  di'ained  by  a  porous  subsoil.  A 
deep,  loose,  red  soil,  intennixed  with .  rough  stones,  (if  limestones  so  much  the 
better,)  and  a  porous  subsoil,  will  produce  gi'apes  that  will  make  a  wine  of  high- 
est excellence  and  gieatest  (durability.  The  reason  is  simply  that  such  a  soil  ia 
retentive  of  moisture  in  dry  seasons,  while  it  never  becomes  saturated  with 
water  fiom  the  rain.  The  sun  heat  also  penetrates  easily  to.  the  roots,  and  thus 
brings  the  crop  into  eaily  and  jjeiiect  maturity. 

The  best  exposures  are  those  which  slope  gently  toward  the  southwest,  tlie 
south,  and  the  west,  a  southwestern  inclination  being  preferable  to  all  othere. 
With  such  an  exposure  and  on  such  a  soil  com  will  ripen  fiom  one  to  three 
weeks  earlier  than  on  flat,  heavy  land,  and  the  crop  will  bo  finer  where  the  con- 
ditions are  otherwise  equal. 

I  plant  my  vines  in  rows  from  six  to  eight  feet  apart  and  about  eight  feet  dis- 
tant in  the  rows,  and  pmne  most  varieties  to  a  single  stake  eight  feet  in  height 
I  also  train  some  varieties  of  vigorous  growth  on  trellises  made  of  wood,  or  of 
wood  and  wire,  allowing  the  vines  to  cover  tho  top,  while  tho  grapes  hang  in  the 
shade  of  the  leaves.  The  bunches  grown  on  the  trellises  are  larger,  and  the  grapes 
are  also  finer  and  more  plentiful ;  but  the  quality  .of  the  wine  made  from  them  is 
inferior  to  that  made  from  gmpes  exposed  to  the  sunshine  and  all  atmospheric  in- 
fluences J  yet  when  the  vines  are  gro\vn  in  porous  soil,  through  wdiich  the  sun  heat 
readily  radiates  to  tho  roots,  and  when  the  leaves,  also,  aro  well  exposed  to  the  sun- 
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shine  during  the  gix?ater  part  of  the  day,  the  fruit  grows  as  rich  in  sugar,  aud 
elaborates  ahnost  as  perfectly  the  wine  essentials  as  when  the  fruit  itself  re 
ceives  the  sunshine.  Indeed,  the  fierce  sun  rays  ^re  not  conducive  to  either  size 
or  quality  of  the  fiTiit,  reflected  heat  being  preferable.  The  finest  giiipe.^,  and 
most  pericct  in  all  respects,  are  grown  on  vines  trained  on  stone  walls,  nr  over 
roofs,  especially  flat  roofs,  made  of  cement  and  covered  with  sand  or  pebbles,  upon 
i*ocks,  or  even  upon  the  ground  where  the  soil  is  sand  or  gravel,  so  as  not  to  re- 
tain sufficient  moisture  to  rot  the  grapes. 

PRUXIXG. 

We  have  anived  at  the  conclusion,  after  a  series  of  experiments,  that  excessive 
praning  on  the  European  plan  will  not  answer  for  the  middle  States  of  this 
country.     It  is  tnie,  in  the  cultivation  of  gmpes  for  wine,  that  what  is  gained  in 
quantity  is  lost  in  quality.     The  ordinary  rules  for  pruning  the  vine  until  its 
third  or  fomth  year,  or  until  bearing  commences,  hold  good  heix;  as  elsewhere,  as 
they  only  apply  to  the  vine,  and  are  calculated  to  give  it  vigor  and  endurance ; 
bat  after  it  begins  to  bear,  much  depends  upon  the  locality,  the  mode  of  trellis- 
ing,  and  the  variety  of  gi*ape.     The  native  grape,  which  is  preferable  for  wine, 
Id  generally  so  vigorous  that  it  will  perfect  more  fruit  than  most  of  the  fine 
European  varieties ;  yet  I  have  adopted  the  rule  to  prune  close,  in  proportion  to 
the  size  of  the  bunch  and  beny,  having  found  that  the  smaller  grapes  do  not 
need  close  pruning  in  order  to  enable  them  to  perfect  then*  wine-producing  prop- 
erties.    Om'  finest  wines  are  made  from  native  grapes,  when  the  vino  is  allowed 
tu  ramble  at  will  over  trees,  and  the  topmost  bunches,  most  exposed  to  the  influ- 
ence of  the  weather,  are  not  only  lai'ger,  but  are  richer  and  more  perfect  in  all 
respects.     Hence  I  have  a<lopted  the  plan,  whenever  practicable,  of  planting  go 
as  to  allow  the  vines  perfect  freedom  to  run  over  trees,  and  pnme  only  the  dead 
vines  or  branches,  or  when  the  vines  become  so  matted  as  to  exclude  the  sun  and 
ail. 

By  observing,  in  substance,  the  simple  rules  for  the  cidtivation  of  the  grape 
and  its  manufacture  into  mne,  every  family  possessing  a  few  feet  of  soil  may 
grow  their  vines  and  enjoy  the  luxury  of  good  grapes,  and  a  better  wine  than 
can  \)e  pmx^hased  without  lar^e  cost.  Root  room  is  nearly  all  the  vine  requires, 
as  it  will  wander  independently  over  trees,  fences,  walls,  or  sheds,  cro^vning  with 
beaaty  all  it  touches,  shielding  dwellings  from  the  eflect  of  poisonous  gases,  and 
fimiiyhing  a  luxury  in  its  delicious  fi*uit,  and  a  comfort  and  medicine  in  its  wdne. 


BOTAI^Y  AKD  AGRICULTURE  OF  THE  ROCKY 
MOUNTAIN  BASINS. 


DY  R.  O.  TUOMPSOX,  NURSERY  HILL,  NEBRASKA. 


It  it*  not  my  intention  in  this  paper  to  treat  of  the  vast  mineral,  pastoral,  agri- 
cultural and  hoiticultural  resources  of  all  that  vast  and  varied  country  west  of 
tlic  Sien-a  Nevadas.  California,  Nevada,  and  Oregon  have  been  so  far  developed 
that  they  have  passed  into  histoiy,  setting  all  doubts  at  rest  as  to  their  future  re- 
tioiirccs  or  ability  to  support  and  render  prosperous  and  happy  the  millions  who 
may  vet  till  their  soil  and  delve  in  their  mines. 

it  is  but  a  few  years  since  that  gold  was  found  near  Pikers  Peixk,  in  Colorado. 
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Tlio  whole  east,  noitli,  soutb,  and  west  wore  fully  aroused.  Excitement  ran 
high.  Thousands  and  thousands  left  comfortable  homes  to  become  at  once  pos- 
sessed of  immense  wealth.  Veiy  few  knew  or  stopped  to  inquire  the  needs  and 
wants  of  such  a  jouniey,  or  the  supplies  of  food  and  clothing  necessary  to  live 
upon  while  in  the  land  of  gold. 

Cities  were  commenced  and  machinery  was  set  in  motion  to  crush  and  separ- 
ate the  golden  ore  from  the  granite  rock.  All  the  supplies  to  feed  and  clothe 
tiiis  busy  multitude  were  transported  across  vast  plains  nundi'cds  of  miles.  The 
question  was  soon  presented  to  the  minds  of  the  agricultm*al  classes  who  had 
gone  there,  "  Can  we  not  produce  many  of  the  necessaries  of  life  in  the  ricb  soil 
at  the  base  of  these  mountains?"  Wheat,  oats,  barley,  potatoes,  onions,  and 
many  kinds  of  vegetables  were  planted  and  found  to  produce  abundantly.  The 
soil  is  capable  of  producing  almost  every  agricultural  product,  thougb  the  season 
is  too  short  for  Indian  com.  It  is  probable,  however,  that  certain  early  and  pro- 
lific varieties  will  be  successfully  introduced.  Some  of  the  lai-gest  onions  and 
potatoes  I  ever  saw  were  grown  near  Denver  City.  Men  having  located  there 
for  business  purposes,  finding  a  pure  and  healthful  climate,  determined  to  make 
then:  homes  amid  the  eternal  hills.  Their  families  were  accordingly  removed 
thither,  and  with  them  went  shrubs,  bulbs,  herbaceous  plants,  grapes,  currants, 
and  other  varieties  of  small  fruits,  all  of  which  were  cultivated  with  saccess. 
The  apple,  peach,  pear,  plum,  and  cherry  have  gone  there  for  trial.  A  few  may 
succeed,  but  many  will  fail  from  various  causes,  principally  from  the  limited 
knowledge  of  the  settlere  of  locality,  varieties,  and  seasons,  as  well  as  from  the 
want  of  care  and  judgment  in  fruit  cultm'e  generally. 

Grape  culture  may  be  successfully  carried  on  in  certain  favored  localities  in 
Colorado,  when  varieties  like  the  Coifcord,  Clinton,  and  Delaware  are  planted ; 
yet  I  am  satisfied  .that  the  great  basins  of  Utah  and  New  Mexico  are  much  more 
naturally  the  home  of  the  grape. 

Neither  is  Colorado  destitute  of  wild  fniits,  which,  in  the  absence  of  cultivated 
kinds,  are  sought  after  and  seem  veiy  palatable.  Buhus  trifloruSf  a  form  of  B. 
occidentalism  blaek  raspberry,  and  B,  deliciosus  are  found  here,  the  latter  a  fine 
fruit  of  peculiar  flavor.  iVwnw^  chicasa  and  several  other  wild  plums  are  met 
with,  bearing  fruit  that  is  quite  refreshing.  Also  Bibes  lacustre,  or  swamp  goose- 
berry, and  two  other  varieties,  neither  of  much  value  as  fruit,  and  B,  aureum, 
or  golden  currant,  B,  floridum,  (but  not  the  same  found  in  Kentucky,)  fruit  large, 
musky,  but  palatable.  It  is  distinct  from  the  Utah  varieties.  1  will  notice  a 
few  of  the  flowering  plants  and  grasses  of  the  plains,  passing  into  the  mountains 
over  the  range  into  South  Park  and  thence  into  New  Mexico.  The  order  ScRO- 
PHULAKiACEiE  is  a  very  interesting  one  in  this  latitude.  The  Pentstemoxs 
comprise  a  large  number  of  varieties  and  arc  woi*thy  of  much  attention.  P.  al 
bidus  is  a  fine  white-flowered  species,  and  P.  grandiflorum,  on  Platte  river, 
Nebraska;  also  found  on  the  Pecos  river.  New  Mexico;  P.  cobcea,  found  in  Nebraska 
on  gravelly  banks  of  Nemaha  and  two  localities  in  New  Mexico.  There  are  two 
fonus  of  P.  acuminatus,  one  with  long  nan-ow  leaves,  the  other  broad  and  shoi-t, 
P.  humilis  is  a  fine  strong  plant;  P.  Hallii,  with  a  superb  blue  fiower,  a  small 
species,  but  very  showy;  P.  gJaber,  P.  procotiSy  P.  glancmy  P.  gracilis,  with  blue 
flowers,  two  to  three  feet  high;  P.  barbatus  and  P.  imbdrtis;  from  P.  barbatiis,  a 
distinct  and  showy  form,  with  deep  brilliant  carmine  flowers.  Two  other  forms 
of  this  are  found  in  New  Mexico  and  Utah.  I  hope  to  see  this  class  of  plants 
come  into  general  cultivation,  as  they  are  all  desirable  and  showy,  and  the 
greater  part  'of  them  hardy. 

Several  forms  of  Mimidtts  are  met  with,  among  them  M.  rubellus,  M.  luteus 
and  M.  floribuhdiis ;  Pedis  angusti/oliaj  gi*owing  along  streams  or  hard  soils,  a 
low  plant,  spreading  out  into  large  tufts,  entirely  covered  with  brilliant  yellow 
flowers. 

Among  Orchidaceoi  are  Spiranfkes  gracilis,  S.  cemuaf  and  a  vaiiety  with  deep 
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yellow  flowers  of  very  distinct  form.  PlaiantJiera  dbtusata^  and  three  very 
showy  forms  of  Ci/prlpedium,  or  lady's  slipper,  Delphinium  Metuiesii,  D.  datum, 
D.  azureum  and  I).  virescenSj  all  showy  and  hardy,  the  latter  with  white  flowers 
tipped  with  green;  Lupinus  ornatus,  L.  aridus  and  L,  polypUyllus ;  several 
Aquilegias  are  found;  A.  coeruJeas  and  a  doubled  white-flowered  form  with  verv 
long  anthers;  a  number  of  forms  of  A.  vulgaris  are  found  in  Utal^,  some  of  them 
very  desirable. 

Of  Astragalus  a  large  number  of  species  appear;  several  of  them  are  quite 
showy  and  ornamental. 

Among  Asters  are  found  A,  adscendens,  A.  glacidliSy  A,  integrifolius,  and  a 
number  of  other  varieties. 

Of  (Enothera^  a  large  number  of  varieties,  many  o£  them  showy  and  worthy 
of  cultivation. 

Of  the  CrraminecCf  the  whole  country,  from4ho  Missouri  river  westward,  is  par- 
ticularly rich  in  this  order.    Festuca  scabreUa,  the  celebrated  *  bunch  grass/  well 
known  to  all  emigrants  as  bunch  grass j  ot  buffalo  grassi  is  perhaps  the  most  valu- 
able.   It  extends  over  a  wide  extent  of  country,  is  the  most  nutritious  grass  to  be 
found,  and  when  seemmgly  dead,  and  to  all  appearance  worthless,  cattle,  mules, 
sheep  and  horses  will  thrive  upon  it  without  any  grain  whatever.     The  hot  sun  and 
dry  atmosphere  of  much  of  this  country  turn  this  grass  into  the  beslK>f  standing  hay. 
Stock  is  herded  upon  it  throughout  the  entire  winter,  and  in  spring  is  as  fat  as 
cattle  in  the  eastern  States  that  bave  been  grain-fed  and  stabled.    Another  form  of 
tlus  grass,  found  in  New  Mexico,  has  wider  tufts,  literally  covering  the  ground, 
and  is  fiill  as  nutritious  as  F.  scabreUa,    Large  herds  of  cattle  and  sheep  are 
driven  there  to  be  fattened  upon  it  and  then  driven  to  market  iii  California.     I 
have  a  friend  here  to  whom  I  furnished  seed,  and  also  learn  that  it  has  been  sent 
to  Illinois  to  be  tested  as  a  pasture  grass.     I  should  be  pleased  to  see  this  grass 
introduced  throughout  the  States,  and  particularly  in  the  south,  where  stock 
.   oonld  be  wintered  upon  it  with  one-fourth  the  expense  that  it  requires  with  other 
grasses  or  gram.     I  believe  it  will  adapt  itself  to  every  portion  of  our  country, 
as  it  now  extends  over  such  a  varied  region.     Seed  of  this,  as  well  as  some 
others  believed  to  be  valuable  for  meadow  and  pasturage,  as  soon  as  sufficient 
seed  is  grown,  shall  be  sent  to  the  department  for  distribution. 

Festuca  ovinch  JPoa  andina,  P.  arctica,  and  several  mixed  forms  of  the  Poa,  are 
met  with ;  also  two  forms  of  Spordbolus,  a  wiry  tough  grass;  also,  S,  asperifolius, 
Muhkhbergia  gracilis,  M.  pungens,  and  M,  sobolifera, 
Calamagrostis  sglvatica  and  C.  coarctata  are  very  valuable  kinds  for  hay. 
SUpa  viridula,  S.  juncea,  and  Oryzopsis  asperifolia,  the  latter  remaining  green 
throughout  the  winter;  stock  feed  upon  it,  and  deer,  elk,  ancT  antelope,  when 
nearly  covered  with  snow;  seed  aUnost  as  large  as  grains  of  wheat;  is  called 
"mountain  rice,"  but  I  have  found  it  in  many  low  valleys,  along  small  streams 
m  Nebraska. 

Trisetum  purpuraceus,  Tricuspis  purpurea,  and  a  vaiiety  of  the  last  with 
white  spikelets;  another  with  browTi  spikelets. 

Koderia  cristata,  Glyceria  patu^iflara,  Brizophyrum  spicatum,  growing-  about 
alkaline  and  saline  marshes. 
Ebjmus  condensatus  and  E.  Canadensis^  with  a  kernel  much  resembling  rye. 
Lepiocldoa  fascicularis,  Spartina  junciformis  and  S,  cynosuroides,  both  grow- 
ing on  marshy  land.  • 
Boutdoua  oligostdchya,  and  one  near  B,  hirsuta,  on  very  dry  sandy  soils. 
Andropogon  Jamesii,  Muna  squarrosa  and  Aira  c<espitosa  and  A,  arctica. 
Many  of  these  are  found  extending  into  New  Mexico  and  Utah,  others  in 
Arizona  and  northern  Texas. 

The  grasses  of  Nebraska  and  westward  will  yet  occupy  a  prominent  place 
with  the  fanners  and  stock-growers  of  our  country.  The  most  nutritious  hay 
made  is  to  be  found  in  these  western  grasses,  and  horses  and  mules,  if  furnished 
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with  timothy  hay  and  this  wild  prairie  hay  at  the  same  time,  will  eat  Uvo  laKer 
carefully  up  before  commencing  the  first. 

The  plant  SilpJmtm  laciniatum^  (polar  or  rosin  plant,)  and  S.  ta'cbinthinaceum, 
growing  among  these  glasses,  possess  gi'cat  medicinal  qualities.  Horecs  fed 
upon  hay,  with  these  intemiixed,  are  never  known  to  have  the  heaves.  Cattle, 
sheep,  mules,  and  hoi-ses  are  extremely  fond  of  the  heads  of  these  plants  while 
gi*ecn  as  well  as  when  mixed  with  hay.  The  pure  white  resinous  gum  wliicli 
they  contain  performs  radical  cm*es  in  all  bronchial  cases. 

The  grasses  of  New  Mexico,  Arizona,  and  of  northern  and  western  Texas, 
form  a  large  and  interesting  class.  Many  enumemtcd  as  bejonging  to  Colorado 
and  Nebraska  here  again  present  themselves. 

Festuca  tenella,  F,  microstachys  and  2*^.  scahrcUa,  the  valuable  ^' bunch  grass," 
here  again  abomids  over  a  laige  section  of  country.  A  variety  of  F.  sc(ib}^Ua 
is  noticed  in  New  Mexico  with  veiy  wide  leaves,  and  differing  materially  from 
the  first,  as  this  retains  its  low^r  leaves  green  throughout  the  year. 

Here  are  found  Poa  annuay  a  form  of  P.  compressa,  and  P.  arani/era,  and 
numerous  others. 

Paspalum  vaginatum,  P.  sericeum  and  Panicum  pauciflorum  are  found  on 
elevations  along  streams. 

Pcnnwctuin  vmde  and  Uniola  spicala  are  ornamental  species. 

Phalaris  angusta  and  P.  arundinacea  grow  high  upon  the  mountain  streams. 

Eragrostls  Purslni,  E,  oxylepiSj  and  a  variety  of  the  latter,  with  very  large, 
drooping  spikes.  ' 

Bromus  ciliatus,  Lcpturus  paniculatus,  and  Tricuspis  pukJieUa,  the  latter  a 
small,  fine  grass  growing  along  streams,  forming  a*dense  silky  carpet  of  verdure. 

Of  Panicum  there  are  P.  obtusunij  P.  sanguindle,  and  P.  mrgatum,  generally 
on  the  banks  of  streams. 

Sitanion  chjmoicks  and  a  species  found  high  upon  the  Pecos. 

Vilfa  tncliolepiSj  and  Muldoibcrgia  gracillimea  are  found  on  high  elevations. 

Chloris  vcrticillatay  C.  alba,  the  former  making  most  excellent  hay. 

Of  Tn/oliuniy  T.  involucratum,  and  other  fonns  appear  that  have  evidently 
been  introduced  many  years  ago  by  the  Jesuits. 

Of  Juncacca^,  or  rushes,  and  CyperaceXj  the  sedges,  there  aie  quittj  a  number  of 
species,  of  very  little  interest,  except  in  a  botanical  way.  Many  more  species  of 
grasses  exist  that  render  this  country  a  truly  pastoral  one.  In  some  sections 
water  is  scarce,  away  from  the  mountain  streams  j  yet  this  trouble  w-ill  be  obvi- 
ated when  it  begins  to  be  settled  by  an  industrious  and  energetic  people. 

Tliis  whole  country  is  peculiarly  rich  and  full  of  an  instructive  and  attractive 
flora.  Here  again  the  Paitstenionj  with  many  beautiful  species,  attracts  the  atten- 
tion of  the  botanist.  P.  gracilis  and  P.  harhatus  ai-e  very  showy  plants  here, 
assuming  more  robust  forms  than  fuither  noi-fli.  Three  varieties  of  P.  harhatm 
are  here  met  with.  P.  imhcrtis  is  a  mogt  gorgeous  flower;  P.  spectahilis  and  P. 
Fendlerii  are  desirable;  P.  dasyphyUiiSy  a  species  with  blue  flowers;  P.  albidas, 
P.  puhcscenSy  P.  Coba^a,  and  others. 

0£  Aquilcgias,  A,  kptoccra,  A,  Canadensis,  and  two  forms  of  the  long-spmred 
California  varieties ;  one  much  like  -4.  cccridca,  of  California  and  Utah  ;  all  showy 
and  desirable  hardy  plants. 

Delphinium  azureumj  here  with  wider  leaves  than  in  Nebraska  specimens ;  D. 
^copulorum  and  D.  cocci neumy  the  last  a  most  showy  and  superb  vailety,  with 
lai'fifc  scarlet  flowers  and  long"  leaves. 

Clematis  viornay  C.  lasiantha,  rare  and  showy ;  C  Dnimmondii  and  C.  ligusti- 
ccrfolia,  and  C.  Piicheri  are  found  in  the  extreme  south,  and  tme  or  two  othei^s, 
with  small  loaves  almost  entire. 

A  large  number  of  species  of  Hanuncidiis  are  found  here;  among  them  It.  affi- 
ms,  It.  divaricutuSj'und  a  form  of  it.  repens,  with  some  twenty  other  species  and 
sub-species. 
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Of  Ctrowrs  \u^  find  C.  Sonorcc,  C.  infcgn/oVia,  and  Polanhia  fracJff/spcrmn,  all 
<]ui!c  sliowv  annuals. 

In  Ltfphi?fS  aro  L.  a/jrophi/Uits,  />.  pusilhis^  L.  Tejctisis,  and  L.  S})arsiflof'ns. 
There  are  also  many  interesting  vai'ioties  of  Lai/n/nis,  Astragalus,  Dalea,  Ar- 
tentisia,  Acfindln,  GaiUardia,  Cassia,  Mimosa,  Acacia,  (Enothera — of  this  a  laige 
oiimlwr  of  species ;  Saxi/raga,  Pectis,  Ettpatorium  ;  a  great  number  of  fonnsand 
l^pecies  of  Asters,  Mimulus,  Salvias,  P/uicclia ;  and  \n  Phloxes,  a  number  of 
showy  varieties ;  a  large  nurab^fr  of  CHlias,  one  of  G.  longiflora  blooming  eight 
months  in  tlie  year;  Convolvulus,  Ipomca,  Physalis,  Asclcpias,  in  four  forms, 
and  one  (A.  tuberosa)  found  much  further  north  and  west;  twelve  species  of 
EitpJtorbia  gnj  found ;  Affavcs,  Violas,  Calliopsis,  four  specicjs  of  Lobelias,  and  a 
variety  of  L,  Tcrensis,  with  small  flowers. 

Of  Yerbejius,  F.  Jiastata,  F.  auhletia,  V.  cancscens,  and  several  hybrid  forms 
are  found.  F.  hracteosa  is  also  found  here,  and  cxin  be  traced  from  the  head 
iraters  of  the  Yellowstone  to  St.  Louis. 

Abronia  meUifera,  A.  cycloptcra^  and  A,fragrans,  the  latter  with  very  large 
heads  of  snow-white  flowers,  rismg  on  stems  ten  inches  high,  with  a  habit  like 
the  Verbena,  and  the  sweetest  fragrance  of  any  plant  I  ever  knew. 

Perhaps  the  Caetacece  of  this  whole  region  may  be  considered  its  most  inter- 
esting botanical  feature.  In  the  extreme  southern  portions,  and  on  the  Gila,  the 
Cereiis  giganteus  is  found.  This  Cercus  assumes  the  immense  height  of  thirty  to 
forty  feet,  and  is  a  source  of  food  to  the  natives ;  from  the  fruit  a  very  palatable 
mo]asses  is  made.  The  genera  as  well  as  species  are  so  hard  to  determine,  we 
shall  not  attempt  it.  A  large  number  of  species  exists  from  the  head  waters  of 
the  Missouri  river  to  our  southern  boundary,  growing  on  mountain  tops,  in  val- 
leys, in  the  sands  of  the  desert,  and  on  the  vast  arid  plains,  where  nothing  save  this 
and  "  sage  brush  "  is  found.  Species  are  found  full  grown,  ti'om  three  inches  to 
forty  feet ;  some,  in  their  thoniy  or  spiny  exterior,  are  repulsive  forms  of  vege- 
tation ;  many  others  produce  xeiy  showy  and  interesting  flowers.  No  work  would 
be  more  interesting  to  the  botanist  than  a  complete  description  and  classification 
of  the  Cactacem  of  North  America. 

Of  wild  fruits  of  this  region  are  Berheris  trifoliatus,B,  repens,  and  B.  Fendlerii, 
all  found  in  the  mountains.     B,  Fr6montii  is  a  very  showy  species,  growing  six 
feet  high,  with  clusters  of  blue  fruit. 
Prunus  Americana,  P.  Chicasa,  and  P.  gracilis,  the  latter  in  open  grounds. 
Pruniis  siibcordata  and  P.  dermissa  are  met  with  further  south,  and  in  north- 
era  Texas. 

Cerasus  multiflora,  C.Virginiana,  and  C.  prostrata;  the  latter,  in  sandy  places 
m  the  northern  portions,  is  yery  dwarf  in  growth,  spreading  out  on  the  ground 
like  juniper,  arid  bears  a  most  delicious  fniit  which  is  sought  with  great  avidity 
by  the  Indians.  This  is  not  the  same  species  of  "  sand  chcny "  or  C.  pumila 
found  in  Utah  and  on  the  shores  of  Lake  Huron. 

Bubus  Mexicamis,  B,  leucordermis,  B,  'Menziessii,  and  two  other  species  are 
met  with. 

Kibes  oxyacantlwidcs,  B.  niveum,  and  a  species  ^vith  deep,  shiny  black  fruit 
are  found  above  Santa  Fe. 

Moms  rubra  is  met  with  all  through  the  southern  portion,  and  a  variety 
/ike  M.  niger  in  the  extreme  north,  the  fruit,  however,  not  seen. 

The  f^ape  is  here  represented  by  Vitis  rupcstris,  F.  ccstivalis,  and  F.  bipii:- 
vatfi.  On  the  llio  Grande,  on  many  of  the  haciendas,  are  found  many  kinds  of  the 
olfl  iriisi^ion  grape  of  California,  which  are  of  undoubted  foreign  origin. 

Stvoral  kinds  of  these  grapes  are  in  cultivation  in  the  great  valley  or  basin  of 
L  fall.  They  thrive  there  reniarkably.well,  producing  fine  crops,  but  not  mth 
a\i?  delicious  flavor  of  the  same  varieties  grown  in  New  Mexico  and  Arizona. 
Several  of  them,  grown  from  cuttings  taken  from  the  garden  of  Brigham  Young, 
were  tested  in  Nebraska ;  yet  all  but  cr\q  proved  entirely  worthless,  being  so 
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tender  that  they  would  not  stand  the  same  exposure  as  Canadian  Cliief  and 
Wilmington.  The  one  found  to  be  hardy  was  evidently  of  the  species  F. 
vulpina.  New  Mexico  may  be  considered  a  moimtainous  country ;  in  fact,  it  is 
almost  shut  in  from  north,  east,  and  northwest  by  a  vast  chain  of  mount- 
ains; yet  an  erroneous  opinion  has  gone  abroad  that  it  is  a  country  with 
only  vast  mountains,  valleys  of  sand,, and  large  arid  plains,  all  destitute  of  vege- 
tation and  timber,  only  fit  for  the  home  of  the  savage  and  wild  beasts.  This  is 
not  the  case.  The  most  cultivatable  portions  lie  along  the  Rio  Grande,  Upper 
Pecos,  Canadian,  and  Rio  Mora  rivers  ;  yet  there  are  many  square  miles  of  the 
most  productive  lands  west  of  the  Rio  Grande,  aad  in  other  portions  of  the 
Territory. 

The  great  valley  of  New  Mexico  bordering  the  Rio  Grande  river  nins  nearly 
north  and  south,  and  at  the  southern  line  is  intersected  by  table  lands  and  moun- 
tains from  the  east  and  southeast,  presenting  one  of  the  most  sheltered  locations 
in  the  world.  The  soil  is  generally  light,  with  considerable  mixture  of  sand, 
but  along  the  streams  there  are  deposits  of  deep  rich  soil  brought  from  the 
mountains,  year  after  year,  by  the  action  of  the  water.  The  soil  seems  to  possess 
the  elements  required  to  produce  wheat,  j)at«,  rye,  barley,  beans,  and  all  kinds  of 
vegetables  to  perfection. 

The  timber  of  this  Territory  consists  of  pine,  spruce,  cedar,  oak,  ash,  cotton- 
wood,  and  some  others.  High  up  on  the  mountains  the  conifers  assume  lofty  pro- 
portions ;  on  the  low  plains  and  bottoms  the  low  scraggy  mesquit,  a  species  of 
acacia,  abounds.  In  the  middle  and  southern  portions  snow  never  fiills  to  exceed 
a  few  inches,  in  and  many  winters  none  at  all,  and  never  remains  but  a  few  hours 
at  a  time.  On  the  high  mountain  ranges  snow  may  be  found  throughout  the 
year.  The  deep  snows  falling  at  the  head  waters  of  the  Rio  Grande,  Uanadian, 
and  Pecos,  melting  away  each  spring,  supply  the  country  below  with  an  abund- 
ance of  pure  water.  Irrigation  is  carried  on  here  quite  extensively,  yet  many 
improvements  can  be  made  for  a  more  perfect  supply  of  water  to  be  used  in 
agriculture.  The  rich  deposits  of  soil  brought  upon  the  irrigated  land  impart  a 
fertility  to  be  secured  in  no  other  way.  The  continual  process  of  thus  enriching 
the  land  is  worth  all  the  cost  of  irrigation. 

The  bottom  lands  ai-e  undoubtedly  best  for  all  agricultui'al  purposes,  are  very 
easily  irrigated,  and  are  also  entirely! sheltered  and  protected.  The  table  lands 
approaching  the  mountains  being  covered  with  the  best  of  pasturage,  wiU  be 
devoted  to  the  production  and  maintenance  of  largo  herds  of  sheep,  cattle,  and 
mules. 

The  immense  beds  of  gypsum,  iron,  copper,  lead,  silver,  coal,  and  other  min- 
erals, when  fully  developed,  will  be  a  great  and  lasting  source  of  wealth  to  the 
Territory.  The  mining  carried  on  here  is  of  the  most  rude  and  cheap  descrip- 
tion, but  producing  very  remunerating  results. 

Could  the  general  government  render  safe  the  lives  and  property  of  the  settler, 
and  at  the  same  time  open  up  a  railroad  to  the  States,  at  an  early  day  New 
Mexico  would  become  the  gieatest  wool-producing  country  in  the  world.  The 
expense  of  raising,  subsisting,  and  tending  the  flocks  and  deliveiy  of  the  pro- 
duct at  a  raikoad  station  there,  would  not  be  one-fifth  of  the  cost  of  the  same 
product  ready  for  market  in  Iowa  or  Vermont.  Hero  is  a  sweet  nutritious  grass 
for  the  herds  to  feed  upon  every  month  in  the  year.  Shepherds  live  at  a  very 
nominal  figure,  and  no  sheds  are  required  to  protect  them  at  any  season. 

The  same  outlet  which  a  railroad  would  insm-e  would  open  up  the  cotton- 
growing  interests  of  New  Mexico  and  Utah.  Cotton  can  here  bo  growTi  at  a  fair 
profit,  and  with  certainty  that  when  planted  and  cultivated  it  would  be  a  sure 
crop.  The  danger  of  loss  by  frost  woul<>  never  be  felt  here.  Perhaps  as  fine 
cotton  as  was  ever  ^rown  anywhere  has  been  grown  in  Washington  county,- 
Utah,  and  in  New  Mexico. 

Good  crops  of  com  are  grmvTi  in  sojiie  sections,  yet  it  is  more  a  country  for 
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small  grain  and  vegetables.  Potatoes  do  not  succeed  as  well  in  the  southern 
part  or  upon  the  bottom  lands  as  they  do  in  the  cooler  portions  and  in  the 
moimtain  valleys.  The  sweet  potato  and  yam  do  well,  and  produce  large  crops 
of  the  very  best  quality. 

As  a  fruit  countr}^,  shut  in  by  mountains  from  cold  winds  and  sudden  changes, 
when  folly  tested,  I  believe  it  will  be  found  to  have  no  equal  anywhere  on  the 
broad  face  of  our  continent.  Many  varieties  of  fruits  have  been  grown  here  for 
years,  yet  most  of  them  are  very  common.  The  grape  may  be  considered 
as  much  at  homo  here  as  in  Grermany,  Italy,  or  California ;  in  fact,  wine  is  made 
superior  to  any  of  the  brands  from  Califomia  we  have  tested  in  the  past  two 
years.  This  wine  is  very  imperfectlj'^  manufactured,  yet  with  age  it  will  com- 
mand a  higher  price  in  the  markets  of  *he  world  than  any  importation  from 
Europe. 

Most  delicious  grapes  are  grown  here,  double  the  size  of  the  finest  Black 
Hamburg  of  the  green-houses  of  the  States,  with  a  %vor  and  richness  not  found 
in  those  gro^vn  under  glass ;  and  these  are  produced  ^vith  very  little  labor,  with 
no  danger  of  a  loss  of  the  crop  by  frost,  mildew,  or  any  disease  whatever.  There 
are  some  vineyards  of  limited  extent  in  the  valley  of  the  Rio  Grande,  owned  by 
the  Spanish  population,  and  the  Pecos  Indians  are  engaged  in  the  grape  culture 
on  a  small  scale.  The  varieties  seem  to  be  those  of  the  Vitis  vinifera  /  yet  they 
are  all  seedlings,  or  propagated  from  seedlings,  as  none  of  them  appear  to  be  the 
same  with  any  of  our  foreign  grapes  now  named. 


POPULAR  VARIETIES  OF  HARDY  FRUIT. 


nY  F. 


The  following  is  a  continuation  of  articles  descriptive  of  fruits  published  in 
the  reports  of  the  Department  of  Agriculture  for  1862,  1863,  1864,  and  1865: 

APPLES. 

Synonipn. — Tetofsky. 

Season. — Fourth  of  July. 

Fruit, — Size,  medium;  form,  roundish,  slightly  conical;  color,  light-yellow 
ground,  striped  and  splashed  with  red,  covered  with  a  beautiful  white  bloom; 
stem,  short,  stout;  cavity,  deep,  funowed;  calyx,  rather  large,  long  segments; 
basin,  abnipt,  deep,  iiTegular,  furrowed  or  ribbed ;  flesh,  white,  tender,  sprightly, 
juicy,  slightly  acid  or  sharp  sub-acid,  with  a  peculiar  pleasant  aromatic  taste; 
core,  sinalj,  fleshy ;  seeds,*  plump,  light-brown ;  season,  early  to  last  of  July. 

Tree. — ^Very  stout  and  upright  in  growth,  with  a  peculiar  light-reddish  yellow 
wood,  very  broad,  large  leaves,  of  a  light-green,  altogether  making  the  tree  dis- 
tinct and  prominent,  in  so  much  that  once  seen  and  kno^Mi  it  would  always  bo 
remembered. 

The  fruit  of  this  variety,  like  that  of  the  Red  Astrachan  or  Duchess  of  Olden- 
burg, is  not  of  the  highest  excellence ;  but  there  are  many  sections  of  our  great 
country  where  even  the  apple  is  a  delicate  tree,  and  it  is  desirable  to  introduce 
such  as  will  prove  entirely  hardy.  The  Tetofsky  is  perfectly  hardy  as  a  tree,  and 
its  fruit  quite  handsome,  produced  abundantly,  and  commanding  ready  sale  in 
market.     As  a  table  fruit,  when  well  ripened,  its  acid  is  Aellowed,  and  most 
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people,  after  once  eating,  relish  it  very  much,  while  for  cooking  purposes  it  is 
superior. 

Myers's  xoxpakeil. 

Si/UGnf/ms. — Ohio  Nonpareil. — Cattail  apple. 

Fruif. — Size,  large;  fonn,  roundish  flattened;  color,  red  and  yellow  marbled 
and  yplashed,  and  with  many  scattered  graj^  dots;  stem,  short  to  medium,  small; 
caA-ity,  roi^-ular,  open;  cah'x,  partially  open;  basin,  medium  depth,  smooth  and 
regular;  flesh,  yellowish  white,  juicy,  rich,  tender,  mild,  sub-acid;  core,regulai', 
partially  oiKiu;  svods  ab\indant,  plump  and  full;  season,  last  of  September  to 


Tree, — A  strong,  stout,  rather  spreading  open  grower,  producing  its  fruit 
evenly  over  the  wliole;  leaves,  large  and  broad;  wood,  stout,  and  bucls  round. 

I  first  saw  and  described  this  fruit  in  1847,  and  from  its  superior  quality,  as 
nonpareil  gave  the  height  of  character  to  Euijlish  apples,  I  named  this  the  Ohio 
Nonpareil ;  subsequent!}-  it  wa^  Ibuntl  that  it  liad  been  cultivated  and  dissemina- 
ted by  a  Mr.  Myers  as  Myers's  apple,  an<l  I  therefore  changed  my  prefix,  calling 
it,  as  it  is  now-  generally  known,  the  Myers  Nonpareil.  Its  history  is  somewhat 
obscure,  the  original  tree,  over  fifty  years  old,  claiming  to  bo  u[)on  lands  of  a 
Mr.  BowTnan,  in  .Massillon,  Ohio,  while  Mr.  Myers,  of  New  Lisbon,  knows  of  it 
from  a  tree  in  his  fathers  orchard.  It  is  a  fniit,  however,  of  sui-passing  excel- 
lence, and  as  it  cannot  be  identified  with  any  known  sort,  it  is  fair  to  presume 
it  distinct.  It  has  been  pretty  generally  distributed,  and  so  far  proves  peifectly 
hardy  in  all  climates,  and  yields  a  fi'uit  that  for  table  or  market  has  few  equals. 


GRIMES  S  GOLDEX  rimX. 

Fruit. — Size,  fomi,  roundish,  sometimes  slightly  oblong;,  and  occasionally  an- 
gular; color,  rich  golden  yellov*-,  smooth,  occasional  traces  of  nisset,  and  many 
minute  yellow  dots;  stem,  rather  long,  slender;  cavity,  open,  regular;  ciilyx, 
largo,  generally  open;  basin,  deep,  abrupt,  waved;  flesh,  yellow,  breaking,  crisp, 
fine  grained,  juicy,  sub-acid,  with  a  peculiar,  sprightly,  aromatic,  pleasant  flavor; 
core,  small;  seeds,  Ifi-own;  season,  December  to  Mavch. 


Plati  VtL. 


MYERS'S   NONPAREIL. 


Plats  IV. 
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GRIMES'S   GOLDEN   PIPPIN. 


Plati  V. 


DOYENNE    D'ALENCON. 


POPUI.AR   VARIETIES    OF    HARDY    FKIIIT. 


Tree, — Stroiii]:,  snjut,  dark  slioots,  npri<^lit,  sj)roa(li!iir  in  ibnn,  very  liaidy  anc' 
hciltliy,  pnnluc'ini]:  jinnnnl  crops  of  fniit  evenly  dislriniuc';!  <»ver  its  uliole  surface 


The  origin  of  this  apple  is  traced  to  an  orchard  of  seedlings  in  Brooke  county, 
Vir^nia,  the  o\vtici*s  of  whicli  state  tluit  the  original  tree  lias  never  fifiled  oi 
producing  its  annual  crop  of  fruit. 

PEARS. 

DOYEXXE  d'aLEN^OX. 

Synonyms, — Doyenne  Gris 
d'Hiver  Nouveau,  Doyenne 
Marbro,  St.  Michael  d'Hiver, 
Doyenne  d^Hiver  d'Alen^on. 

Pruit — Size,  medium ;  fonn, 
obovate,  pyiifomi,  sometimes 
slightly  angular;  color,  a  pale 
dull  yellow-green  giound, nid- 
dy  in  the  sun,  dotted  and 
speckled  over  with  many  brown 
nisset  dots  and  specks;  stem, 
short,  stout,  set  without  de- 
pression ;  calyx,  medium,  with 
i-ather  erect  segments;  basin, 
broad, irregular;  core, medium; 
.seeds,  large,  dark-bro^Ti,  long 
pointed;  Hesh,  whitish,  rather 
coarse  gi-ained,  melting,  juicy, 
vinous,  a  little  astringent  un- 
less well  ripened ;  season,  Jan- 
uary to  May. 

iVcc— A  vigorous,  erect 
grower,  succeeding  well  when 
worked  either  on  quinces  or 
pear  stock,  foi*ming  a  handsome 
open  tree,  and  very  productive. 
It  is  of  foreign  origin. 
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•     HOWELL. 

Fruit. — Size,  medium  to  large;  form,  obovate,  p^Taraidal,  VQxy  regular;  color, 
greenish,  becoming  pale,  lemon-yellow  or  stmw  color  at  maturity,  many  small 

nisset  dots,  and  on  the 
sunny  side  a  faint  blush, 
sometimes  deepening  into 
a  clear  red  cheek ;  stem, 
about  one  and  one-quarter 
inch  long,  curved,  moder- 
ately stout  and  inverted 
without  depression;  calyx, 
open  in  a  shallow,  smooth, 
regular  basin ;  core,  small ; 
seeds,  round,  oval,  plump ; 
flesh,  white,  fine  grained, 
juicy,  melting,  sweet,  and 
pleasantly  perfumed ;  sea- 
son, September. 

Trcc.0— An  upright,  vig- 
orous grower,  with  round- 
ish>  broad,  oval  foliage, 
an  early  bearer  on  tne 
pear  stock,  and  succeeding 
among  the  best  when 
\Vorked  on  quince.     . 

This  fruit  originated  in 
1829,  in  the  garden  of 
Thomas  Howell,  deceased, 
of  New  Haven,  Connecti- 
cut, from  seed  of  a  hard 
winter  pear,  which  had, 
growing  on  one  side  of  it, 
a  summer  Bon  Chretien, 
and  on  the  other  a  White 
Doyenne. 


data's  hovey. 


Fruit — Size,  small;  form,  obovate,  slightly  pyriform;  color,  rich  yellow, 
mostly  overspread  with  a  light  thin  russet,  sometimes  deepening  into  a  rich  cinna- 
mon russet;  stem,  medium,  one  side  often  a  little  more  depressed  than  the  other; 
basin,  shallow;  calyx,  with  long  naiTow  segments,  partially  open;  core,  small; 
seeds,  dark-brown;  flesh,  buttery,  melting,  juicy,  rich,  with  a  sweet  and  high  aro- 
matic flavor  that  is  especially  giateful  to  the  palate ;  season,  December. 

Tree. — A  healthy,  vigorous,  upright  grower,  with  strong  stout  shoots,  fruiting 
early  on  the  pear  root.  Originated  by  Mr.  Francis  Dana,  of  Roxbury,  Massa- 
chusetts, and  although  but  recently  sent  out,  there  is  every  reason  to  believe  it  a 
tree  and  fruit  suited  to  autumn-planting  in  all  parts  of  the  States. 


CHERRIES. 
GOVEKNOR  WOOD. 


Fruit. — Size,  large;  form,  roundish  heart-shape;  color,  rich  light-yellow,  mot- 
tled or  marbled  with  a  beautiful  carmine  flesh,  and  when  grown  fully  exposed 
to  the  sun  it  becomes  a  clear  rich  red ;  suture,  half  round,  followed  on  the  oppo- 
site sidd  by  a  dark  line;  flesh, light  pale  yellow,  w^ith  radiating  lines;  transverse, 
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KNIGHT'S    EARLY    BLACK. 


Platb  X. 


DOWNINGS   EVER-BEARING    MULBERRY. 


Platb  X. 


DOWNINGS   EVER-BEARING    MULBERRY. 


Platb  XI. 

Philadelphia    Raspberry. 
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accuminatc,  half  tender,  juicy,  sweet,  with  aricli  high  flavor;  pit,  roundish,  ovate, 
considembly  ribbed ;  stem,  varying"  in  length  and  size ;  season,  middle  of  June. 

Tree, — A  vigorous,  healthy,  strong  grower,  forming  a  roimd  regular  head,  very 
j)roductive;  flowers,  largo;  foliage,  abundant. 

This  cherry,  originated  by  Professor  I^lland,  of  Cleveland,  Ohio,  has  been 
very  generally  distiibuted  and  fruited  all  over  the  United  States,  and  also  by 
some  of  the  best  pomologists  in  France  and  England,  and  everywhere  the  testi- 
mony is  that  it  ranks  among  the  very  highest  in  every  particular. 

knight's  eakly  black. 

Fruit — Size,  medium  or  rather  above ;  form,  obtuse  heart-shape ;  smface,  a 
little  uneven ;  suture,  broad,  open,  haK  round,  with  a  knobby  projection  oppo- 
site; color,  purplish  red,  becoming  nearly  quite  black  when  fully  ripe;  stem, 
stout  to  medium,  inserted  in  a  deep  round  basin;  flesh  separates  freely  from  the 
pit,  is  tender,  juicy,  rich  and  sweet;  pit,  medium;  season,  last  of  June. 

Tree, — A  stocky,  strong  grower,  with  short  jointed  wood,  oblong  leaves,  and 
flowers  of  middle  size.  Originated  by  Mr.  Knight,  of  England,  in  1810.  For 
amateur  garden  culture  it  is  one  of  the  finest  varieties,  making  a  tree  of  only 
moderate  size. 


Fruit. — Size,  one  to  one  and  a  half  inch  in  length  and  from  one-half  to  five- 
eighths  of  an  inch  in  diameter,  under  high  cultivation  sometimes  exceeding  this 
average {  color,  purplish  black,  with  small  fine  grains,  of  a  delightfiil  rich,  sub- 
acid taste. 

Tree. — ^Veiy  vigorous,  hardy  and  productive,  coming  into  bearing  the  third  or 
fourth  year,  and  the  firdt  increasing  in  size  as  the  tree  acquires  more  and  more  a 
mature  condition. 

During  the  past  few  years  the  attention  of  fruit-growers  has  been  called  spe- 
cially to  this  distinguished  fruit,  so  different  fi'om  other  American  mulbenies, 
and  it  has  become  very  generally  disseminated.  It  originated  about  1845  oi 
1846  with  Charles  Downing,  of  Newburgh,  New  York,  one  of  the  most  expe- 
rienced pomologists  in  this  or  any  country,  and  on  its  own  merits  has  worked  its 
way  to  the  prominent  attention  of  the  public.  It  forms  a  very  elegant  tree,  and 
aside  from  its  fruit  value,  deserves  a  place  in  every  gentleman^s  grounds. 

RASPBERRIES. 
RED  ANTWERP. 

Stjfionyms. — ^New  Red  Antwerp,  True  Red  Antwei-p,  Lai-ge  lied  Autweip. 

Fruit. — Size,  large;  form,  conical;  color,  dull  red;  grains,  large ;  flavor,  rich 
and  sweet;  clusters,  large;  canes,  moderately  strong,  yellowish  green,  becoming 
pale  brown  or  mouse  color,  early  in  autumn,  covered  below  with  dark  brown 
spines,  but  the  upper  portions,  especially  of  the  bearing  wood,  nearly  smooth ; 
of  foreign  origin,  and  all  north  of  Philadelphia  requires  to  have  its  canes  laid 
down  and  protected  during  winter.  It  is  a  very  productive  and  profitable  variety 
under  good  cultivation,  producing  abundantly,  and  of  the  finest  size  and  quality 
of  fruit.  Among  all  the  foreign  red  raspberries  the  Antwerp  yet  holds  a  fii*st  po- 
sition, and  many  growers  upon  the  North  river,  where  it  is  largely  grown,  claim 
that  it  more  than  pays  for  care  and  attention  in  protecting  the  canes  by  covering 
in  winter. 

PHILADELPHIA. 

Fruit. — Size,  medium  to  lai^e;  form,  roundish;  color,  dark  red;  grains,  large, 
coarse;  quality,  moderate;  clusters,  long;  canes,  strong,  upright,  smooth,  purple, 
hardy  and  very  productive. 


V3fi  AGKICaLlUHAL   REPOKT. 

'I'll is  raspbeiTv,  for  market  purposes,  on  account  of  its  firmness  of  berr}-, 
hood  of  canes  and  productiveness,  lias,  wherever  grown,  received  praise  fin 
mendation. 


hiutli- 
ise  and  coi?!- 


KIRTLAND. 


Fnut. — Size,  medium  to  krge;  form, romid;  color,  bright  red;  grains,  niediiiiii 
to  large,  pretty  finn ;  quality,  above  medium,  better  than  Philadelphia,  but  not 
equal  to  Antwerp  or  Naomi;  canes  moderately  strong,  perfectly  hardy,  light- 
yellow,  free  from  spines,  very  productive. 

The  ongin  of  this  variety  is  somewhat  in  obscurity,  whether  it  be  a  seedling 
or  otheii\*ise.  So  far  it  has  not  been  identified  witti  any  knoTVn  soii ;  the  oiiginal 
patch  from  which  plants  have  been  disseminated  v/as  found  in  a  foiice  comer  of 
Professor  J.  P.  Kirtland^s  grounds  in  Cleveland,  Ohio,  and  the  plants  tliere,  as 
elsewhere,  have  never  failed  of  producing  a  crop  without  protection. 

NAOMI. 

'  Fruit. — Size,  large  to  very  large;  fonn,  roundish,  slightly  conical,  or  obtuse 
conical ;  hairs,  long;  grains,  large;  color,  bright,  rich  red ;  flesh,  firm  and  sprightly, 
rich  and  delicious;  canes,  strong,  with  numerous  lateral  branches  when  fruiting, 
brown,  smooth,  occasional  inconspicuous  spines;  leaves,  broad,  lanceolate,  very 
productive  and  hardy. 

The  Naomi  is  to  the  public  a  compai-atively  new  variety,  but  observation  of  it 
for  about  twelve  years,  diuing  whicb  it  has  i3een  giown  without  any  but  good 
common  care  in  cultivation  and  entirely  without  winter  protection — it  was  each 
year  producing  large  and  profitable  crops  of  very  superior  fruit — induces  me  to 
place  it  in  the  department  report,  because  of  the  great  interest  felt  at  this  time 
in  the  cultivation  of  small  fruits.  It  originated  with  Mrs.  Governor  Wood,  for- 
merly of  Cuyahoga  coimty,  Ohio,  but  now  of  San  Prancisoo,  California. 

ORANGE. 

Synanym, — Brinckle\s  Orange.  • 

Fruit — Size,  large;  fonn,  conical,  sometimes  ovate;  color,  rich  deep  orange; 

grains,  medium;  flesh,  rich  and  high  flavored;  canes,  light  gray,  very  j)ioductive; 

leaf  irregular,  corrugated. 

Originated  by  the  late  Dr.  W.  D.  Brinckle,  of  Philadelphia,  one  of  the  most 

honest  and  enthusiastic  of  pomologj^ts.     As  an  amateur  fiiiit  it  is  unsnrpa.ssed, 

but  fdr  markel  is  too  soft,  and  the  canes  being  partially  tender,  it  is  icqinsite  to 

lay  them  down  and  protect  them  in  winter. 

DOOLITTLE   BLACK   CAl*. 

Fruit. — Size,  small;  fomi,  roimd;  color,  black;  flesh,  finn,  rather  diy,.iic]j, 
snb-acid ;  canes,  bluish  pm-ple,  smooth,  hardy,  prolific. 

Tlie  Doolittle  Black  Cap  is  an  improved  vmiety  of  our  common  Ainericr.n 
Black  Caji,  or  Thiinble  Beny,  possessed  of  greater  productiveness  and  sonicv»hat 
increased  size  under  cultivation.  It  is  perfectly  hardy  everywhere,  and  foi 
piivate  cnltnre  or  marlv(^t  uses  one  of  the  very  best. 


Ptaxi  X£L 
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Pun  zm. 


NAOMI    RASPBERRY. 
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THE  FRUIT  REGIONS  OF  THE  NORTHERN  UNITED 
STATES  AND  THEIR  LOCAL  CLIMATES. 


BY  JAMES  S.  LIPPrXCOTT,  nADDONTIELD,  NEW  JERSEY. 


The  connection  existing  between  tlie  agricultiu*e  of  any  country  and  its  climate 
is  of  a  character  loo  intimate  to  pennit  it  to  bo  disregarded  by  the  cultivator. 
Nor  has  this  connection  ever  been  entirely  overlooked.  Man  may  with  propriety 
be  said  to  bo  a  meteorologist  by  nature;  so  dependent  is  he  upon  the  elements 
that  to  watch  their  changes  and  anticipate  thek  disturbances  becomes  a  necessary 
portion  of  his  daily  laboi-s.  Although  amospheric  phenomena*  have  been  subjects 
of  interest  to  all  classes  from  Ihe  eailiest  ages,  and  even  in  our  salutations  form 
the  ever  ready  topic  of  mutual  inquiiy,  to  veiy  recent  researches  ju*e  we  indebted 
for  any  rational  and  satisfactory  explanation  of  their  general  laws. 

While  the  results  of  geological  research  arc  everywhere  appreciated  by  the 
enlightened  and  even  by  the  common  mind,  the  deductions  of  the  meteorologist 
are  less  widely  known  and  held  in  less  esteem ;  yet  it  may  with  truth  be  asserted 
that  varieties  of  natural  conditions  arising  from  climate  do  not  exert  a  less 
marked  influence  upon  man,  his  labor  and  its  products,  than  do  tho  geological 
features  of  the  region  he  inhabits. 

When  our  British  ancestors  laid  the  foundation  of  the  fust  permanent  settle- 
ments on  the  shores  of  the  New  World,  they  were  astonished  to  find  themselves 
exposed  to  an  intensity  of  winter  cold  far  exceeding  that  which  they  had  known 
at  home  in  higher  latitudes,  or  than  that  which  was  experienced  in  IVance  and 
Italy  on  tho  same  parallel  as  tho  colony  they  essayed  to  found.  Nor  were 
they  prepared  to  expect  tho  summers  of  the  south  of  France  and  of  north- 
ern Italy  in  conjunction  with  tho  %\intei's  of  northern  Germany  and  Sweden ;  yet 
such  they  found,  and  such  do  we  ex])erience  to  this  day.  Tho  same  want  of 
identity  of  lemperatme  on  our  opposite  coasts  prevails  on  tho  American  and 
Asiatic  shores  of  the  Pacific  ocean  in.  temperate  latitudes. 

The  primary  cause  of  these  differences  in  temperature  is  doubtless  the  diiurnal 
rotation  of  the  earth  from  west  to  east.  The  proxunate  cause  is  to  be  found  in 
the  presence  of  vast  oceans  between  the  opposite  shores,  and  the  immediate  cause 
is  the  action  of  counter  currents  of  warm  and  cold  waters  and  then*  effects 
upon  the  prevailing  winds  which  blov/  over  them  and  the  adjacent  land.  Treat- 
ing cursorily  of  the  influence  of  bodicKS  of  water  upon  tlio  lands  by  which  they 
are. bounded  and  to  which  they  lie  in  close  proximity,  it  is  Jiot  i)roposed  to  con- 
sider the  origin  of  these  gi*eat  ocean  cmTents,  but  to  accept  them  as  a  part  of  the 
great  inaohinery  by  which  their  waters  are  made  to  snbsen^e  a  more  extended 
and  more  valuable  piu*posc  in  the  economy  of  nature,  and  more  largely  to  bless 
mankind. 

In  the  exiistence  of  water  adjacent  to  land  and  the  diverse  properties  of  these 
bodies,  the  different  parts  they  play  in  receiving  and  diffusing  solar  heat,  we  may 
liud  ample  cause  for  tho  diversities  of  *  climate  obser\^ed  on  both  the  opposite 
shores  of  wide  oceans,  and  in  the  limited  regions  around  our  inland  seas.  It  is 
to  the  consideration  of  these  phenomena  exhibited  upon  om*  Atlantic  coast,  and 
upon  tho  borders  «jf  our  northern  lakes,  especially  as  they  influence  the  capa- 
liilities  of  these  regions  for  the  more  successful  cultivation  of  om:  tender  fruit, 
that  this  paper  is  devoted.     That  more  enlightened  views  should  prevail  is 
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apparent.  A  mistxil^eii  notion  is  abroad  with  regard  to  our  climate,  and  by  many 
it  is  still  believed  that  the  same  winter  cold  or  summer  heat  may  be  found  by 
proceeding  westward  upon  any  given  parallel  of  latitude.  This  error  we  hope  to 
aid  in  dissipating.  Climate  is  now  known  to  be  governed  by  many  causes, 
among  which  we  may  include  elevation,  or  the  topography,  geological  features, 
and,  more  especially,  the  presence  of  lakes,  which  it  can  be  shown  have  a  marked 
effect  in  softening,  to  an  extraordinary  degree,  a  climate  otherwise  rigorous.  It 
can  also  bo  shown  that  places  but  a  few  miles  apart  may  differ  widely  in  their 
adaptation  to  the  growth  of  certain  kinds  of  crops,  and  that  a  more  northern 
district  need  not  therefore  bo  colder,  nor  a  more  southern  warmer,  than  that  from 
which  the  emigrant  from  the  ejistem  States  may  have  removed. 

DIVERSE  LOCAL  CLIMATES. 

The  United  States  exhibits  very  diverse  systems  of  climate  under  the  same 
parallels  of  latitude.  The  emiffrants  from  Pennsylvania  and  New  Jersey,  who 
settled  Ohio  and  Indiana,  found  a  climate  whose  extremes  exceeded  those  they 
had  known  in  the  same  latitude  in  theur  former  homes ;  and  the  hardy  pioneers 
from  Vermont  and  New  Hampshire  found,  and  still  find,  on  the  borders  of  the 
lakes,  on  the  same  parallels,  a  softer  clime,  a  tempered  winter,  a  milder  summer, 
and  a  longer  autumn,  than  among  the  hills  and  mountains  of  theur  native  States; 
while  beyond  the  inland  seas,  among  the  forests  and  prairies  of  Wisconsin  and 
Minnesota,  they  must  encounter  rigors  of  wintry  cold  scarcely  equalled  even  on 
the  northern  border  of  their  New  England  homes.  While  they  find  these  suc- 
cessive changes  as  they  move  westward,  they  also  learn  that  the  productions 
vary  in  kind  and  quality;  that  the  difficulties  they  encountered  in  attempts  to 
extract  from  the  soU  the  needful  sustenance  are  diminished ;  that  there  are  dis- 
tricts where  fruits  seem  to  grow  almost  spontaneously,  and  generously  requite  the 
care  bestowed,  and  other  sections  where  the  price  of  successful  fruit-growing  is, 
like  that  of  liberty,  "  eternal  vigilance." 

One  of  the  most  striking  peculiarities  of  the  physical  geography  of  the  United 
States  is  the  existence  of  a  series  of  great  inland  basins  of  water  lying  on  the 
northern  border.  These  ocean-lakes  form  the  most  extensive  body  of  ft^sh 
water  in  existence,  and  comprise  more  than  half  of  that  upon  the  globe.  They 
cover  a  space  of  nearly  100,000  square  miles,  and  are  estimated  to  contain  11,300 
cubic  miles  of  water. 

The  deepest  chasms  in  the  crust  of  the  earth  are  presented,  perhaps,  by  the 
depressions  occupied  by  these  lakes,  for,  though  elevated  nearly  600  feet  above 
the  surface  of  the  ocean,  the  bottom  of  some  of  them  maybe  twice  as  far  beneiith 
it.  Lakes  Huron  and  Michigan,  which  occupy  the  deepest  chasms,  have  been 
sounded  to  the  amazing  depth  of  1,800  feet  without  discovering  bottom,  and  their 
mean  depth  may  be  assumed  to  be  about  1,000  feet.  Lakes  Ontario  and  Erie 
are  comparatively  shallow,  the  former  being  about  500  feet,  while  the  latter,  with 
an  average  of  84  feet,  has  at  its  upper  reaches  the  trifling  measure  of  but  SO-f^et 
in  depth.  The  presence  of  these  vast  bodies  of  water  in  the  district  where  the 
greatest  winter  cold  would  naturally  be  felt,  is  remarkable  evidence  of  wise  and 
beneficent  adaptation  of  the  economy  of  nature  to  the  wants  of  man.  As  in  in- 
sular climates,  surroimded  by  the  ocean,  the  temperatures  of  smnmer  and  winter 
are  here  moderated  to  a  degree  not  generally  appreciated  by  the  residents  of  * 
other  regions,  while  proving  grateful  to  the  inhabitants,  increasing  their  com- 
forts, enlarging  the  returns  of  their  labor,  and  enhancing  their  wealth. 

We  may  treat  of  the  influence  of  the  great  lakes  under  its  general  and  specific 
aspects.  Climates  have  been  divided,  for  more  convenient  reference,  into  exces- 
sive, rigorous  or  continental,  and  uniform  or  insular.  The  interior  of  the  Asiatic 
continent,  and  of  that  of  North  America,  ofier  illustrations  of  the  first ;  Great 
Brhmn  and  the  Eermudas,  of  the  latter  class.    Over  both  the  Asiatic  and  Amer- 
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interior  a  desert  belt  extends,  in  general  terms,  at  from  30°  to  45°  north 
de.  These  deserts  are,  however,  of  much  smaller  extent  on  our  continent,  but 
'  similar  character  whore  cultivable.  The  climate  of  these  interior  districts 
jacterized  by  excessive  heat  in  summer,  and  extreme  cold  in  winter.  In  the 
or  of  Tartary,  and  of  Southern  Siberia,  the  thermometer  often  stands,  for 
5  together,  at  86°  or  88°,  while  the  mean  winter  temperature,  during  the  coldest 
iis,  is  as  low  as  fom:  degrees  below  zero.  These  exti*emes  are  paralleled  in 
iterior  of  the  American  continent,  within  the  United  States,  for  even  in  Min- 
i  the  mean  teij^perature  for  January,  1857,  at  Hazlewood,  latitude  44^° 
,  longitude  95 J°  west,  was  3J°  j  at  Princeton,  latitude  45 J°  north,  longitude 
west  nearly,  6°;  and  at  Lrfie  Winnibigoshish,  latitude  47 J°  north,  longi- 
^4"*  west  nearly,  9°  for  the  entire  month.  These  extremes,  all  below  zero, 
)t  for  one  day  at  its  coldest  period,  but  the  mean  temperature  for  all  the 
3f  the  month  of  January,  at  morning,  noon,  and  evening  observations.  The 
ne  cold  noted  at  any  single  observation  at  the  above  places,  in  1857,  varied 
32  to  38  degrees  below  zero.  At  the  same  stations  the  summer  tempera- 
were  very  high,  reaching  to  76  J°  for  the  entire  month  of  July,  of  the  same 
rising  at  times  to  93°  and  96° ;  and  at  Princeton,  Minnesota,  the  extreme 
1°  in  the  shade  was  observed.  The  range  of  the  thermometer,  from  the 
t  of  January  to  the  highest  of  July,  was  thus  139°  Fahrenheit^  a  range 
?r  than  that  of  any  other  locality  in  the  United  States  where  accurate  in- 
ental  otservations  have  been  made.  These  extreme  low  temperatures, 
son  tinned  in  winter,  and  extreme  high  heats  in  summer,  raising  the  mean  of 
and  August  to  a  high  degree,  sufficiently  explain  the  meaning  of  the  terms, 
3)ve,  rigorous  or  continental,  as  applied  to  climates  as  they  exist  in  the 
or  of  Asia  and  America. 

e  equable  character  of  an  insular  climate  may  be  illustrated  by  the  prevail- 
jmperatures  of  the  seasons  in  southern  Britain.  In  London,  which  is  not, 
rer,  in  the  district  most  favorably  situated  to  receive  the  best  influences  of 
:ean,  the  inhabitants  have  but  once  in  twenty-five  years  an  opportunity  to 
rehend  the  meaning  of  the  term  zero  on  Fahrenheit's  scale,  and  97°  was  once, 
it  long  term,  felt.  The  greatest  range  of  the  thermometer,  in  any  year  of 
erm,  was  91°,  and  much  more  frequently  this  range,  or  variation  from  the 
t  to  the  highest  measure,  has  been  limited  to  60,  65, 76,  and  84  degrees.  A 
lar  illustration  will  exhibit  the  prevailing  uniformity  and  general  moderate 
th  of  London  better  than  pages  of  tables  and  deductions  therefronu  In  the 
b  of  June,  in  London,  when  the  temperature  at  noon  had  reached  65**  to  70**, 
ere  once  saluted  by  a  tradesman,  whose  shop  we  entered,  and  whose  fore- 
was  bedewed  with  perspiration,  with  "  A  very  warm  day,  sir !''  "  I  have 
3lt  it  so,''  was  the  candid  reply.  "  Why,  where  did  you  come  from — ^from 
.f '  he  rejoined.  "  Oh,  no,  but  from  America,  where  we  often  endure  95° 
)  shade.''  "  And  how  do  you  endure  it  ?"  was  the  response ;  a  question  which 
.  not  be  answered  to  the  satisfaction  of  a  cockney.  The  climate  of  the 
ndas,  though  in  the  latitude  of  North  Carolina,  distant  700  miles,  is  that  of 
petual  spring,  mild,  genial,  and  salubrious.  The  fields  are  always  green, 
r  seldom  falls,  though  tempests  and  hurricanes  are  frequent.  With  its  ex- 
!S  of  winter  and  summer  temperature- we  are  not  familiar;  but  from  the  char- 
of  its  vegetation,  above  noted,  they  cannot  be  far  from  the  means  for  the 
lis  of  January  and  September,  which  are  respectively  about  57°  and  77°. 
B  are  the  coldest  and  wannest  months,  and  differ  from  each  other  but  20 
les.  The  coldest  month  at  the  Bermudas  is,  therefore,  warmer  than  April  at 
delphia,  while  the  warmest  is  a  few  degrees  above  that  of  July  at  the  same 
At  Penzance,  Cornwall,  at  the  southwest  extremity  of  Great  Britain, 
%h\y  situated  to  receive  the  benefit  of  ocean  vapors  and  ocean  winds,  the 
mce  between  the  mean  temperatm-es  for  January  and  July  is  but  19 J 
es.     These,  it  may  bo  said,  are  extreme  cases;  wo  have  for  this  reason 
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selocird  tliein  as  fitting  illustrations.  It  is  true  that  Penzance  and  the  Benuudas 
arc  iiHected  by  the  Gulf  Stream,  and  therefore  wanner  than  they  othenviso  would 
l)(»  dm-ing  the  winter;  but  this  circumstance  the  more  strongly  illr.st rates  the 
value  of  water  suiToundings  upon  the  climate  of  an  island. 

SEABOAKD,  INTEKIOR,' AND  LAKE  CLIMATES  COMPAKED. 

Excessive  cli mates  are  well  exhibited  in  the  intenor  of  North  Amen'ca  in  the 
Mississippi  valley.  Approximations  to  the  insular  and  equable  may  also  be 
found  within  our  limits,  though  much  less  uniform  than  in  Britain  and  the  Ber- 
mudas, yet  sulHciently  ameliorated  to  distinguish  them  from  the  more  extreme 
districts  not  far  removed,  or  even  from  those  subject  to  smaller  variations  of  tem- 
peratm-e.  In  accordance  with  the  diversity  in  the  physical  geogiaphy,  we  lind 
that  on  the  sea-coast  of  New  England  the  influence  of  the  ocean  modifies  the 
range  of  the  thermometer,  and  tends  to  equalize  the  temperature  of  the  seasons. 
As  we  advance  duo  west,  the  extreme  range  of  temperature  increases,  and  the 
seasons  are  violently  contrasted ;  but  as  we  approach  the  great  lakes,  and  come 
within  their  influences,  a  climate  resembling  that  of  the  seaboard  ai>i)eai"s,  and  the 
excessive  heats  and  cold  are  not  known,  l^roceeding  still  further  westward,  and 
passing  beyond  Lalvc  Michigan,  an  excessive  climate,  that  of  Wisconsin  and 
Minnesota,  is  presented.  If  we  should  continue  our  obscr\^ation  on  this  westward 
route  to  the  I^acific,  after  passing  the  llocky  mountains,  with  their  ever- varying 
temperatures,  due  to  changing  heights  and  aspects,  wo  should  discover  a  chmate 
on  the  borders  of  the  ocean  more  mild  and  equable  than  on  similar  parallels  on 
the  eastern  coast  of  North  America,  or  even  than  that  known  in  western  Europe. 

Though  the  mean  annual  temperature  presents  little  variation  on  these  parallels 
in  the  eastern  United  States,  wo  discover  two  systems  of  climate,  that  of  the 
Atlantic  shore  and  the  great  lakes,  which  belongs  to  the  class  of  mild  or  uniform, 
and  that  of  the  inter\^ening  tract  between  the  ocean  and  the  lakes  and  beyond 
the  lakes,  which  is  characterized  as  emphatically  excessive  or  severe.  As  the 
mean  annual  temperatures  of  places  along  this  line  are  neai'ly  the  same,  the  dif- 
ference of  climate  must  be  duo  to  the  unequal  distribution  among  the  seasons; 
while  at  places  situated  on  or  near  largp  bodies  of  water,  the  winter  mean  is 
higher  and  that  of  the  summer  lower  than  at  other  places,  the  annual  mean  may 
thus  be  found  to  be  the  same  as  that  of  places  whose  winters  are  cold  and  w^hose 
summei-s  are  hot,  and  whose  extremes  may  nullify  each  other  ami  iu)t  affect  the 
annual  average. 

The  differences  between  the  climates  of  places  near  to,  or  remote  from,  large 
bodies  of  water  may  be  illustrated  in  several  ways.  First:  By  means  of  tabloSy 
in  which  the  difference  between  the  summer  mean  and  the  winter  mean  tempera- 
tures are  an'anged  in  columns  corresponding  to  the  meridian  of  the  places  thus 
arranged,  and  placing  these  columns  of  localities  having  the  same  longitude  side 
by  side,  in  the  order  of  progi'cssion,  along  a  [)arallel  westward  frcmi  the  f)Coan,  or 
body  of  water,  which  is  supposed  to  modify  the  climate.  Second:  By  airanging 
in  tables,  or  otherwise,  the  differences  between  the  lowest  winter  temperhWires 
and  the  highest  summer  heats.  Third:  By  tracing  upon  a  good  map,  of  moderate 
scale,  a  lino  or  isotheiTn  of  mean  winter  temj)erature,  in  all  its  tlexures,  from  a 
point  on  the  coast  to  the  extreme,  interior,  and  contrasting  with  this  a  line  or 
isotherm  of  summer  mean  temperatm*e  similarly  traced  upon  the  same  map. 

On  examining  the  following  table,  it  will  be  seen  that  places  near  the  seaboanl 
of  New  England  experience  a  mean  change  from  winter  to  summer  of  from  about 
40°  at  Boston  to  34^  at  Nantucket.  Passing  into  the  interior,  wo  find  that,  at  the 
several  localities  for  which  we  have  data  at  hand,  the  differences  between  the 
summer  and  wintei'  tcinperatures  vary  from  46°  at  Hanover,  New  Hampshire,  to 
43°.7  at  Willianistown,  Massachusetts,  a  mnge  of  from  6  to  9  degrees  greater 
rhan  tliat  shown  by  the  former  column  of  places  exposed  to  maritime  influences. 
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A  tahU  exhibiting  the  changes  in  the  range  of  the  thermometer  in  the  same  loiiQitudts,  respectively. 
and  generally  between  the  parallels  of  41°  and  43°  north  latUude,  arranged,  progressively. 
from  the  coast  of  New  England  to  the  borders  oftlte  desert  interior,  through  thirty  degrees  of 
longitude. 


Plaeea  neHr  the  Atlantic  coa8t  of 
New  EnglancL 


Portsmonth.  K.  H *. .  37. 8 

Bo6tt>n,  Mass 40.2 

Kewport,  R.  1 37.5 

New  London,  Cocn 3D.  4 

Nantucket.  Mass M.l 


In  the  interior  of  New  England. 


Hanover.  N.  II 40. 1 

WilliiimKton,  Vt T.  .'.45. 2 

Amherst,  Mass 43. 9 

Princeton,  Mass 44,2 

Williamwtowu,  Ma5« 43.  7 


From  thf  ^Vlohuwk  valley  iilong  tho 
liudHon  rivfr. 


Wntervliet,  N.  Y. 
Albfti.y.  N.  Y  ... 
KinpHton.  N.  Y... 
Xcwbnrgh.N.  Y.. 
WcKt  Point,  N.  Y. 
New  York.  N.  Y  . 
Flaibusb,  L.  I 


4a  03 

44 

42.98 

42.15 

41.60 

3J) 

37. 08 


■Placeg  in  the  northern  interior  nnin- 
fluenced  by  water. 


Goavemenr.  N.  Y 47. 41 

JohMtown,  N.  Y 45 

Mort  or  Us*  influenced  by  vsxtcr. 

Sacketn  Harbor,  N.  Y 44. 18 

LewTiUe,  N.  Y 43.67 

WoodriUe.  N.  Y 42.G1 


Interior  of  New  York  partially  In- 
floenced  by  the  lakes. 


Hamilton.  N.  Y . 
Oneida,  N.  Y..-. 
Oswego,. N.  Y... 
Mexico,  N.  Y  . .  . 
Syracuse,  N.  Y . . 
Cortland,  N.  Y.. 


41.36 

42.03 

42.19 

41.21 

40.79 

40 


WcHtem  New  York  and  northern 

Ohio  uQt  distant  from  Lnkcs 

Ontario  and  Erie. 


IJochcster,  X.  Y. 
Monroe,  N.  Y.  .. 
MillviUe,  N.  Y... 
Albion.  N.  Y.... 
Lfwistou,  N.  Y  . 
Fredouia.  N.  Y.. 
Cleveland,  Ohio. 


....40.06 
....40.11 
....39.29 
....37.04 
....40.55 
....39.40 
....37.23 


Seiar  Lake  Huron  and  northern  and  | 
enstem  parts  of  Michigan.  | 


Beyond  I.,ake  Michigan,  but  not 
dlKtauI  ihwrefrow. 


llKkinac,  Mich « 

Port  Hcrop,  Mich 41 

Detroit.  Mich 40.80 

JVeor  Lake  Michigan. 

Grand  Rapids 39.77 

B«tle  Creek 38.33 

Sew  Buffalo 36.75 


;  Kenosh.i,  Wi.} .38.  6 

I  3ni\vauk«"',  Wu4 41.3 

i  Chicago,  III 41.4 

j  Remote  from  the  Met. 

i  Fort  Winnebago 48. 1 

I  Belolt 4a  7 

j  Uock  Island 49.2 


Distant  from  the  laKCK  and  from 
latitude  40o  to  4do  north. 


Fort  Kipley,  Minn 54.  09 

Fort  Snelling,  Minn 54. 05 

Council  Blnffu,  Minn 53 

MuHcatino 51.50 

Prairie  du  Chion 51. 10 

KuJiuas  Agricultunil College. .52. 20 
For:  Madi^n 52 


If  we  follow  tLe  Hudson  river  from  Watervliet  to  New  York  bay,  we  shall 
find  the  differences  between  the  mean  heats  of  summer  and  winter  regularly  de- 
creasing as  we  descend  towards  the  sea  from  46°.3  at  Watervliet ;  44°  at  Albany ; 
43**  at  Kingston;  42M5  at  Newburgh ;  4  r.6  at  West  Point;  39°  at  New  York, 
to  37°.8  atFlatbush,  on  Long  Island,  near  the  ocean. 

As  we  approach  the  minor  lakes  of  New  York,  the  differences  between  the 
summer  and  winter  mean  decline.  Thus,  at  Hamilton,  New  York,  it  is  41°.36 ; 
at  Oneida,  42°;  at  Mexico,  41°.21;  40°.71  at  Syracuse,  and  at  Cortland  but  40 
degrees.  Near  the  greater  lake,  Ontario,  a  still  greater  decline  is  obsei-ved ;  at 
Rochester  it  is  40°.6;  at  Monroe,  40°.ll;  at  Millville,  39°.2S;  at  Albion,  37°.4; 
while  at  Lewiston,  which  is  less  sheltered,  as  may  be  seen  upon  the  map,  it  rises 
to  40°.55;  at  Frederica,  near  Lake  Erie,  the  range  is  39°. 40;  at  Cleveland,  37°.23. 

Most  of  the  above  places  in  w^estem  New  Y'ork  are  on  or  near  the  latitude  of 
Waterv'^liet  or  Albany,  several  of  them  on  Lake  Ontario,  fm-ther  north;  yet  the 
most  favored  enjoys  a  mean  between  winter  and  summer  nearly  nine  degi'ces  less 
than  Watervliet^  or  a  climate  more  equable  by  that  number  of  degrees  of  Fahren- 
heit's therm<5meter.  Again,  the  equilibrium  of  lismperature  enjoyed  at  Albion,  in 
Orleans  county,  adjoining  that  of  Monroe,  in  which  the  city  of  Ilochester  is 
situated,  and  bordering  on  Lake  Erie,  closely  resembles  that  known  at  New^Dort, 
Rhode  Island,  though  125  miles  further  north  than  the  latter  station.  The  above 
are  but  a  few  of  the  many  illustrations  that  might  be  brought  fonvard  to  show 
how  much  the  extremes  of  temperature  arc  moderated  by  the  presence  of  the 
lakes  and  tlie  oceans,  how  extreme  may  bo  the  climate  of  interior  limited  districts, 
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and  Low  tempered  those  extremes,  even  on  the  same  latitude,  by  fortunate  por- 
tion. 

As  we  move  westward  on  both  sides  of  the  line  of  latitude  followed  tlirough 
New  England  and  New  York,  and  enter  the  State  of  Michigan,  wo  find  the 
climate,  as  expressed  by  the  difference  between  the  winter  and  summer  tempera- 
tiures,  to  be  not  that  of  New  Ene^land  or  of  central  New  York,  but  that  of  western 
Now  York  and  the  minor  lake  district.  Even  as  high  as  Mackinac,  at  the  outlet 
of  Lake  Michigan,  this  difference  is  but  42°,  or  about  that  of  West  Point;  at  Port 
Hiuon,  at  the  outlet  of  Lake  Huron,  41°,  and  at  Detroit  40°.8,  and  still  further 
reduced  as  we  approa^jh  Lake  Michigan,  where  the  range  is  39°.77  at  Ghrand 
Rapids;  38°.33  at  Battle  Creek,  and  but  36°.75  at  New  Buffalo,  at  the  head,  or 
southern  extremity,  of  the  ^lake.  We  are  now  beyond  the  lakes  of  the  north- 
west, and  may  expect  a  change  in  the  climate,  gradually  passing  from  the  more 
equable  to  the  extreme.  Near  Lake  Michigan  on  the  west,  Chicago  exhibits  a 
range  of  but  41°.  4;  Milwaukee  of  41°3;  Kenosha  of  38°.6;  which  approximate 
to  the  numbers  observed  on  the  eastern  shore  of  this  lake,  and  to  those  belonging 
to  western  Now  York  near  its  lakes,  and  to  the  seaboard  of  Massachusetts, 
Rhode  Island,  and  Connecticut.  The  influence  of  the  lake,  however,  extends  to 
but  a  short  distance  on  the  west,  though,  on  its  eastern  side,  its  effects  are  known 
thirty  to  ^rty  miles  therefrom.  At  JBeloit,  in  Wisconsin,  we  find  the  range  so 
often  named  to  bo  46°. 7 ;  at  Fort  Winnebago,  now  Portage  City,  48°.  1 ;  at  Qreen 
Bay,  48°.6;  while  still  further  west,  at  Prairie  du  Chien,  it  is  51°.  1 ;  at  Fort  Arm- 
strong, now  Rock  island,  frirther  south  and  in  Illinois,  it  is  49°.2.  Continuing 
westward  into  Iowa,  Muscatine  exhibits  a  range  of  51°.5 ;  at  Fort  Madison,  below 
the  line  of  41°  north,  it  is  52°;  at  Fort  Dodge,  53°;  at  Council  Bluffs,  53°; 
while  on  the  north  of  the  line  hitherto  followed,  we  find  it  at  Fort  Snelling,  near 
St.  Paul,  to  be  54°.5,  and  at  Fort  Ripley,  54°.9,  both  in  Minnesota;  and,  finally, 
in  Kansas,  though  in  the  latitude  of  southern  Pennsylvania,  and  150  miles  south 
of  the  general  path  pursued  in  our  examination,  we  find  a  difference  between 
summer  and  winter  mean  temperatures  of  52°.2,  or  hot  summers  contrasted  with 
winter  extremes  of  cold. 

If  the  first  method  of  illustration,  by  the  difference  between  summer  and  winter 
mean  temperatures,  will  not  render  the  subject  sufficiently  clear,  the  second,  by 
means  of  the  range  between  the  lowest  winter  and  the  highest  summer  .tempera- 
ture, may  be  employed. 

At  St.  John's,  Newfoundland,  the  range  of  the  thennometer  from  the  lowest 
point  ever  observed  to  the  highest  of  which  we  have  any  knowledge,  was  about 
100°.  At  Houlton,  in  the  extreme  northeast  comer  of  Maine,  distant  from  the 
ocean,  this  extreme  range  has  readied  120°.  At  Now  Bedibrd,  the  range  has 
been  106i°;  at  New  York,  106]|°;  at  Albany,  122 J°,  at  Chambly,  near  Mon- 
treal, 128|°;  at  Philadelphia,  l6Stj°;  at  Cincrinnati,  118°;  at  St.  Louis,  Missouri, 
132j° ;  and  at  Fort  Snelling,  near  St.  Panl,  Minnesota,  137^°.  From  this  ex- 
hibit we  perceive  that  places  near  the  ocean  are  invariably  less  extreme,  while 
those  more  remote  suffer  from  a  wider  variation  of  temperatiure.  This  difference 
in  the  range  of  the  thermometer  does  not  appear  to  depend  upon  latitude  or  lon- 
gitude, nor  upon  depression  of  level  or  elevation  of  position  alone,  but  to  be 
caused  by  proximity  to,  or  remoteness  from,  large  bodies  of  water. 

Again,  if  the  reader  will  describe,  on  a  map  of  the  United  States,. the  line  of 
mean  summer  temperature  for  middle  New  England,  viz.,  that  of  67°,  tracing  it 
tlirough  New  England,  New  York,  and  the  northwestern  States,  and  also  the  line 
of  winter  mean  temperature  of  25°  through  the  same  general  district  westward, 
he  will  derive  therefrom  a  graphic  illustration  of  the  principles  set  forth. 

The  isotherm  of  07°  for  sununer,  or  the  line  which  passes  through  places 
having  that  average  smnmer  temperature,  enters  New  England  near  Cape  Cod, 
passes  northwest  tlu'ough  Salem,  Massachusetts,  and  the  lower  part  of  New 
tfawpshire,  then  turns  southwest  to  middle  Massachusetts,  in  the  valley  of  the 
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Connecticut,  tbenco  to  the  northwest  of  the  State  and  along  the  line  of  western 
Vermont,  in  the  low  lying  valley  of  Iiake  Champhun,  to  Montreal.  Hero  it 
attains  its  highest  northern  latitude  and  bends  abruptly  towards  the  southwest, 
passing  up  the  vaUey  of  the  St.  Lawrence,  whose  cool  waters  have  caused  it  to 
seek  a  lower  latitude,  until  it  reaches  the  southern  border  of  Lake  Ontario, 
whence  it  proceeds  in  a  path  nearly  westward,  slightly  flexed  by  remoteness  from, 
or  proximity  to,  the  lakes,  until,  having  passed  beyond  Lake  Michigan,  it  is 
rapidly  borne  away  towards  the  northwest,  beyond  the  parallel  of  53®  north  on 
the  meridian  of  110°  west  from  Greenwich,  10  degrees  of  latitude  and  neaily  700 
miles  further  north  than  where  it  entered  the  United  States  at  Cape  Cod.  The 
extreme  heats  are  thus  tempered  by  the  proximity  of  the  ocean  and  lakes,  and 
excessive  temperatures  experienced  when  beyond  their  influence,  at  places  in  the 
interior;  or,  in  other  words,  the  isotherms  of  high  mean  temperatures  are  deflected 
to  lower  latitudes,  by  the  operation  of  waters,  in  preventing  the  accumulation  of 
heat  upon  the  land.  The  highlands  of  Vermont  cause  a  dowTiward  flexure  of 
this  isotherm,  and  a  branch  of  it,  separating  from  the  main  line  at  the  head  of 
Lake  Champlain,  passes  over  the  mountainous  region  of  New  York,  west  of  the 
Hudson,  and  extends  through  northern  Pennsylvania,  where  a  plateau  exists, 
'and  curving  toward  the  northwest,  leaves  the  latter  State  near  its  northwest 
comer,  to  join  the  main  line  on  Lake  Erie.  Thus  northern  Pennsylvania  enjoys 
the  summer  of  Montreal,  though  distant  300  miles. 

Following,  in  the  same  manner,  the  isotherm  for  the  average  winter  tempera- 
tnre  for  middle  New  England,  its  features  will  come  out  in  strong  relief  as  con- 
trasted with  those  of  the  summer  mean  of  67°.  The  average  winter  isotherm  of 
25®  is  supposed  to  proceed  from  the  lower  extremity  of  Newfoundland.  It  passes 
through  the  lower  extremity  of  Nova  Scotia,  skirts  the  coast  of  Maine,  and  enters 
the  Xfiiited  States  near  Portsmouth,  New  Hampshire.  Thence  proceeding  to 
Salem,  Massachusetts,  it  encounters  there  the  summer  isotherm  of  67°,  and  con- 
tinues westward,  curving  towards  West  Point  and  extreme  northern  New  Jersey, 
thence  westw^^  by  north  through  northern  Pennsylvania,  until  it  passes  the 
Alleghanies  and  reaches  the  longitude  of  the  minor  lakes  of  New  York,  when  it 
is  suddenly  deflected  north,  and  passing  among  these  bodies  of  water,  extends  to 
Oswego,  on  Lake  Ontario,  and  thence  throughout  the  length  of  the  lake  along 
its  southern  shore.  Leaving  the  western  extremity  of  Lake  Ontario,  it  crosses 
the  peninsula  of  Upper  Canada  to  Port  Huron,  and  curving  thence  slightly 
Dorthward  in  the  interior  of  the  lower  peninsula  of  Michigan,  descends  again  to 
the  lake  of  that  name,  which  it  crosses  south  of,  MilwaT^kie,  and  then  rapidly 
trends  southwestward  to  the  40th  parallel  on  the  95th  meridian  in  Kansas. 
Kansas  may,  therefore,  have  the.  mean  winters  of  Newfoundland  and  Nova  Scotia, 
with  much  greater  extremes,  though  800  miles  further  south,  because  remote  from 
ameliorating  surroxmdings,  the  warming  ocean  waters. 

THE  YALXJE  OF  CERTAIN  PECITLIARITIES  OF  WATER. 

It  may  be  said  that  the  heat  of  summer  is  stored  up  in  the  waters,  and  slowly 
given  out  during  winter.  The  summers  of  an  island,  or  of  a  district  bordering 
the  water,  can,  therefore,  never  attain  the  fervid  heats  of  the  interior  continental 
summer;  nor  can  the  winters  of  an  island  become  so  severe  as  the  continental 
winters.  These  results  are  due  to  what  is  termed  the  high  specific  Jieat  of  water 
compared  with  that  of  the  atmosphere. 

It  might  naturally  be  supposed  that,  if  the  same  amount  of  heat  v/erc  supplied 
to  different  bodies,  it  would  raise  them  to  the  same  temperature,  but  this  is  not 
the  result.  From  the  difierent  arrangements  of  the  particles  composing  various 
bodies,  some  require  more  force  than  others  to  develop  a  given  velocity  of  move- 
ment, or  heat  vibration,  or  elevation  of  temperature.  This  difference  of  capacity 
to  become  heated  is  called  specific  heat 
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The  specific  heat  of  water  is  about  twice  as  great  as  that  of  ice,  and  four  timed 
as  great  as  that  of  air,  when  equal  weights  are  compared.  Hence,  a  pound  o^ 
water,  by  losing  one  degree  of  heat,  would  warm  four  pounds  of  air  one  degree. 
But  as  water  is  about  800  times  heavier  than  air,  a  cubic  foot  of  water,  in  losing 
one  degree  of  heat,  would  raise  800  X  4,  or  3,200  cubic  feet  of  air,  one  degree 
higher. 

The  high  specific  heat  of  water,  or  its  remarkable  capacity  for  heat,  by  which 
it  is  enabled  to  store  away,  absorb,  or  render  latent  so  lai'ge  an  amount  of  heat, 
fits  it  for  the  perfonuance  of  the  various  functions  required  of  it  in  the  economy 
of  nature.  To  raise  water  to  a  certain  sensible  temperature  requires  a  greater 
consumption  of  fuel,  or  longer  exposm-e  to  sunshine,  than  is  required  in  raising 
any  other  substance  to  the  same  degree ;  and  in  cooling  through  a  given  number 
of  degrees,  the  same  weight  of  water  gives  out  heat,  which,  entering  the  idr,  or 
solid  substances,  is  equivalent  to  considerably  greater  sensible  heat  than  that  lost 
by  the  water. 

The  heat  indicated  by  the  thennometer  is  not,  then,  the  true  measure  of  the 
actual  amount  of  heat  which  a  body  may  contain,  or  be  capable  of  restoring,  on 
cooling.  This  may  seem  strangely  anomalous,  but  is  now  readily  explSned 
according  to  the  recent  views  of  the  relations  of  heat  to  other  forms  of  force,  by  * 
supposing  that  the  latent  heat  of  fusion  is  consumed  in  the  work  of  modifying 
the  adhesion  of  the  particles,  so  that  tliey  lose  their  chaiacter  of  fixidity,  and 
that  the  heat,  absorbed  in  evaporation  and  rendered  latent,  is  employed  in  gen- 
erating a  repulsive  energ)',  which  results  in  the  gaseous  condition.  Heat  is  now 
considered  to  be  but  vibrations  among  the  parti cles  of  bodies,  or  to  be  a  "  mode 
of  motion."  The  lost  or  latent  heat  is,  therefore,  but  so  much  **  heat  motion " 
expended  in  overcoming  the  adhesive  force  which  kept  the  body  in  its  solid  form, 
or.  if  changed  into  vapor,  had  retained  in  its  liquid  state.  To  use  the  language 
of  Professor  Tyndall,  the  modem  philosopher  of  heat,  ^'  the  act  of  liquefaction 
consists  of  interior  work  expended  in  moving  the  atoms  into  new  positions.  The 
act  of  vaporization  is  also,  for  the  most  part,  interior  work,  to  which  must  bo 
added  the  external  work  performed  in  the  expansion  of  the  vapor,*  which  makes 
a  place  for  itself  by  forcing  back  the  atmosphere."  Such  are  the  views  now 
accepted,  and  the  old  hypotJiesis  of  caloric,  or  material  heat,  has  been  abandoned  * 
as  erroneous. 

This  remaikable  endowment  of  water,  which  wc  have  endeavored  to  illustrate, 
fits  the  ocean,  lakes  and  broad  rivers  of  the  earth  to  become  a  vast  system  for  equal- 
izing the  temperature  of  the  seasons  and  the  lands  adjacent.  These  bodies  of 
water  are  engaged  in  the  absorption  of  a  large  amount  of  solar  heat  during  the 
summer,  without  rendering  them  proportionally  hot,  and  emitting  it  during  winter 
to  temper  the  air  above  them,  A\athout  themselves  suffering  a  coiTcspondiiig  fall  in 
temperature.  By  their  agency  all  latitudes  are  made  more  habitable ;  &okir  heat, 
dnink  in  under  the  equator,  is,  by  the  ocean  ciUTcnts,  given  out  on  their  way 
toward  the  poles,  securing  a  more  equable  climate  to  places  more  inir.icdiatciy 
exposed  to  the  influence  of  the  occan^  and  the  heat  of  our  summers  in  high  lati- 
tudes is  stored  up  in  our  lake  waters,  to  be  slowly  returned  during  the  extremity 
of  winter  cold. 

Numerous  letters  of  inquiry  from  interested  parties,  in  various  sections  of  the 
countrj^,  have  induced  the  vaitCT  to  believe  that  there  is  a  want  unsupplied,  and 
that  an  attempt  to  illustrate,  even  in  a  cursory  manner,  the  leading  peculiarities 
of  districts  more  especially  adapted  to  fiiiit-growing,  would  not  prove  unaccept- 
able. There  are,  however,  some  who  even  now  deny  that  there  is  any  value  in 
the  teachings  of  the  meteorologist;  who  at  once  dismiss  the  results  of  years  of 
obsen-ati on  and  cautious  deduction  with  a  flourish,  such  as:  *'lleally,  is  it  not 
quite  time  that  this  theory  of  particular  locations  for  fruit-growing  was  exploded  f'' 

Such  hasty  questionings,  intended  as  denials  of  the  truths  which  every  cxperi- 
cjjcvfl  p(fii}i>lo^istf  who  has  properly  examined  the  bearings  of  meteorology  upon 
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bis  art,  has  fully  convinced  himself  to  be  of  vast  importance,  arc  the  strongest 
evidence  we  can  adduce  to  show  the  need  of  a  clearer  understanding  of  the  laws 
of  meteorology  as  respects  the  influences  of  local  surroundings  in  modifying  the 
temperature,  equalizing  the  extremes  of «.  climate,  and  fitting  jt  for  the  ])rodnction 
of  fruits  which  cannot  generally  be  successfully  grown  in  loss  favored  districts. 

It  is  as  important  to  know  what  we  cannot  do  as  it  is  to  learn  what  is  within 
the  scope  of  our  sbilities.  Let  us,  then,  look  at  the  facts  derived  from  the 
fxj^erience  of  the  farmer  and  the  fruit-grower,  observe  how"  they  sustain  the 
deductions  of  the  meteorologist,  and  learn  how  their  combined  teachings  may  be 
employed  in  determining  the  value  of  other  districts,  where,  by  the  operation  of 
general  physical  laws,  they  must  bo  equally  applicable.  We  may  thereby 
encourage  some  to  use  aright  opportunities  now  unemployed,  or  may  caution 
others  against  expenditures  of  time  and  labor  in  what  must  prove  fmitless  enter- 
prises. 

THE  XEW  EXGLAND  COAST,  CHAMPLAIN  REGION,  AND  SHORES  OF  LONG  ISLAND. 

Beginning  in  Massachusetts,  near  the  seaboard,  we  And  excessive  heats, 
excessive  cold,  long-continued  droughts,  and  frequent  late  spring  frosts.  Even 
the  conditions  so  unfriendly  to  successful  fruit-growing  would  seem  to  be  but 
little  modified  by  the  presence  of  the  ocean.  But  that  they  are  less  extreme  in 
its  immediate  vicinity,  though  more  variable,  is  well  known,  and  we  doubt  not 
that  the  superior  success  which  has  attended  the  growing  of  the  pear  near  Boston 
is  in  a  great  measure  due  to  the  ocean.  The  early  blossoming  of  fruit  trees  may 
be  retarded  by  the  presence  of  the  cold  masses  of  water  present  on  the  coast  of 
New  England,  which  ai'e  a  continuation  of  the  north  polar  current  setting  out  of 
Baffin's  bay,  and  here  closely  confined  between  the  Gulf  Stream  and  the  coast, 
and  driven  more  strongly  thereon  by  the  diurnal  motion  of  the  earth.  Winds 
from  the  northeast  must,  however,  frequently  affect  the  coast  of  lilassachusetts 
nnfavorably,  even  after  the  land  has  been  somewhat  warmed,  and  after  vegeta- 
tion has  been  advanced  by  the  counter  trade-winds.  That  this  cool  current  of 
water  modifies  the  mean  temperature  of  the  seaboard  of  Massachusetts,  New 
Hampshire,  and  southwestern  Maine,  is  evident  from  the  fact  that  this  fine  of 
mean  temperature  of  65°  for  the  months  of  June,  July,  and  August  extends  in 
a  curve  from  Cape  Cod  to  Bangor,  parallel  and  not  distant  from  the  coast; 
while  that  of  67°  for  the  same  penod  is  found  ranging  parallel  to  the  above  from 
Nantucket,  through  Boston,  Salem,  and  Portsmouth,  and  that  both  these  lines  are 
rapidly  deflected  towards  the  northwest,  and  find  their  highest  northern  latitude 
at  Quebec  and  Montreal,  respectively,  indicating  a  summer  warmth  at  the  latter 
places  equal  to  that  known  at  Boston,  though  250  miles  further  north.  It  may 
be  imfortunate  for  New  England  that  it  is  placed  on  the  western  side  of  a  cold 
current,  and  has  no  protecting  waters  on  the  west  and  northwest.  Lake  Cham- 
plain  is,  however,  a  valuable  shelter  on  the  west  side  of  Vermont,  and  the  climate 
of  that  State,  in  the  valley  not  distant  from  the'  lake,  is  thereby  ameliorated  to  a 
considerable  extent.  The  island  of  Nantucket  is  a  more  favorable  instance,  for 
while  her  summer  mean  is  about  that  of  Montreal,  her  autumn  and  winter  are 
thf^se  of  Philadelphia. 

'Notwithstanding  that  the  clunatic  conditions  of  the  general  seaboaid  of  Mas- 
sachusetts are  adverse  to  successful  fruit-growing,  there  is  a  district  which  is  less 
unfavorable,  as  is  shown  by  results.  Hon.  M.  P.  Wilder  stated,  in  1 862,  that 
.  his  pear  orchard  had  produced  1,000  bushels,  and  that  his  most  sanguine  expec- 
lations  had  been  realized.  This  garden  contains  14  acres  and  900  varieties  in 
iKfjiring  state,  forming  a  perfect  museum  for  those  who  would  study  this  fniit. 
In  1S66  there  was  scarcelv  half  a  crop,  though  many  trees  were  finely  loaded, 
llie  crop  of  1865  was  likewise  deficient,  the  past  two  seasons  having  been 
attended  by  successive  droughts  of  extraordinary  severity.  Tho\ig\i  but.  \v8i\i^ 
10 
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yield,  the  sui-plus  fmit  of  the  market  varieties  not  needed  by  the  proprietor  sohl 
in  3S66  for  S2,000.  W.  R.  Austin,  of  Dorchester,  Massachusetts,  in  the  same 
town  as  the  pear  orchards  above  referred  to,  had  also  a  peai*  plantation  on  tlie 
quince  root,  which  has  borne  regularly  for  six  yexirs,  producing,  from  500  or  GOO 
trees,  upwards  of  $3,400.  The  site  of  these  pear  orchards  is  but  a  few  niil(>s 
south  of  Boston,  near  the  bay,  and  on  a  peninsula  enjopng  a  favorable  ex}K>surc 
to  water  influences.  It  is  said  that  the  Bartlett  peai'  in  Slassachu setts,  and  the 
Bulium  pear  in  Rhode  Island,  have  not  failed  to  produce  an  annual  crop  forfioni 
twentj^-iive  to  fifty  years,  thus  adding  proof  to  the  assertion,  that  success  is  almoi^t 
always  certain  when  judicious  selection  of  varieties  has  been  made  in  localities 
adapted  to  their  culture.* 

The  Concord  giape  was  very  productive  in  Massachusetts  near  the  seaboard 
In  Walpole,  *^  eight  tons  wxre  raised  fi-om  one  acre,  and  seven  tons  is  not  an 
unusual  cix)p."  (Country  Gentleman,  August  31, 1865.)  The  giapes  command 
a  ready  sale,  and  the  wine  made  tliorefrom,  when  three  years  old,  in  the  language 
of  the  reporter  of  these  "facts,"  is  ''almost  unsurpassable."  The  Concord  vines 
were  loaded  witli  fruit,  as  we  may  readily  suppose,  to  produce  as  above  stated, 
and  were  perfectly  healthy,  though  some  local  mildew  appears  on  other  varieties, 
the  Catawbas  and  Delawares  bemg  the  most  affected.  More  distant  from  the 
seaboard,  inland,  as  in  Connecticut,  near  Hartford,  Concords  and  other  hardy 
varieties  w^ero  mildewed  and  rotted,  and  the  only  kinds  perfectly  adapted  to  the 
soil  and  climate  are  the  wild  fox  grapes,  whose  fniit  is  inedible. . 

On  the  eastern  shore  of  Lake  Champlain  the  apple  and  pear  are  successful,  and 
in  VciTOont  the  valley  of  the  lake  is  celebrated  for  its  fruits.  Peaches  do  not 
flemish  near  Burlington,  and  are  seldom  planted.  A  few  more  hardy  grapes, 
requiring  a  short  season  only,  succeed;  but  the  winters  are  severe,  and  they  need 
protection  by  covering,  &c.  The  lake  is  from  a  half  to  ten  miles  wide,  and  from 
fifty  to  two  hundred  and  eighty  feet  in  depth.  Its  influence  is  no  doubt  valuable, 
but  its  moderate  width  and  depth,  and  high  northern  latitude,  limit  its  utility  as 
a  regulator  of  the  heat  and  cold  of  the  border  region.  .The  value  of  the  orchard 
products  of  Vermont  in  1849  was  about  $315,000,  and  in  1859  npwai-ds  of 
$211,000,  more  than  one-half  of  the  products  in  each  year  grown  in  the  valley  of 
Lake  Champlain. 

New  York  presents  a  noteworthy  instance  of  a  city  refreshed  J)y  sea  breezes  in 
summer,  with  a  winter  tempered  by  their  influence.  Long  Island,  Queen's 
county,  is  mild,  agreeable,  and  healthy,  the  season  early,  with  frosts  occurring 
late  in  autumn;  consequently,  fruits  there  attain  great  perfection.  Grafts  from 
new  varieties  of  pears  inserted  into  the  tops  of  old  Virgalieus,  wliich  for  twenty 
years  had  been  barren,  have,  for  several  years  past,  produced  full  crops  of  fruit 
of  a  high  order  of  excellence.  "Hence,  it  is  probable,"  says  an  intelligent 
grower  on  Long  Island,  whose  wnde  experience  with  pears  renders  his  judgment 
worthy  of  respect,  "that  the  difficulty  met  with  in  the  cultivation  of  many  of  our 
fine  pears  is  simply  atmospheric,  having  but  little  to  do  with  the  soil  on  which 
they  gi'ow."  Many  excellent  varieties  of  pears  were  in  full  bearing  in  Queen's 
county.  Long  Island,  in  the  smnmer  of  18G5,  where,  however,  success  is  almost 
always  well  assured. 

Perhaps  the  most  favored  spot  on  Long  Island  on  account  of  soil  and  pi-ox- 
imity  to  the  mild  atmosphere  of  the  ocean,  is  the  neighborhood  of  Bay  llidge 
As  unseasonable  frosts  are  seldom  troublesome  here,  the  owner  of  a  few  acres  h 
often  able  to  supply  the  market  very  early  in  the  spring,  and  the  consequence  is 
a  golden  har\*cst.     Thus  a  Bay  llidge  farmer  sold  potatoes  in  the  early  summer 

*  The  accomplished  editor  of  the  Horticultural  Department  of  tho  Country  Gentleman 

states  that,  *'in  ridin;^  about  the  environs  of  Boston,  almost  every  garden  and  corner  of  a 

yard  appears  to  bo  crowded  with  pear  trees,  vigorous  and  healthy,  and  many  of  them  bending 

imder  heavy  loflds  of  fair  fruit,  and  that  in  this  year  (1866)  of  small  crops.**— TAc  Culti- 

rator  and  Country  Gentleman :  September  20, 1^366. 
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of  1S65  at  33  50  ])cr  bushel,  another  sold  50,000  cuciinil)rM\s  in  one  day,  and  yet 
another  realized  $800  for  a  single  crop  of  cauliflowers.  We  arc  inlbmied  that 
an  income  of  $8,000  to  SlO,OOb  from  a  fanu  of  30  acres  is  hy  no  means  extra- 
ordinaiy. 

These  results  are  obtained  by  skilful  rotation  of  crops,  with  high  manming 
on  a  soil  admirably  constituted  as  well  as  most  happily  located  to  receive  the 
best  influences  of  the  ocean. 

Along  the  eastern  shore  of  the  Delaware  river  above  Camden,  opposite  Phila- 
delphia, is  a  naiTOW  district  extending  but  a  few  miles  in  length,  known  as  Pea 
Shore.  Here  the  early  product  of  ])eas  and  tomatoes  is  always  fpund  certain 
and  liighly  remunemtive,  because  ready  for  the  market  from  t)nc  week  to  ten 
days  earlier  than  those  giown  on  lands  bnt  a  mile  distant  inland.  This  district, 
bordered  by  the  river  on  its  west,  has  before  it  an  expanse  of  water  wider  than 
the  ordinary  breadth  of  the  Delaware.  The  profits  on  similar  crops  when  com- 
pared with  those  grown  on  inland  farms,  are  here  from  CO  to  100  per  cent,  greater 
because  of  the  longer  season  and  the  earlier  product. 

THE  SMALL  LAKE  COTOTIES  OF  NEW  YORK. 

The  interior  counties  of  New  York  which  are  bounded  on  i\w  west  or  north- 
west by  small  lakes  are  invariably  favored  with  a  clhnate  mihl  and  equable. 
Thus  Onondaga  is  pronounced  more  uniform  than  some  other  parts  of  •the  State, 
having  Skaneateles  lake  on  its  west,  while  Madison  county  on  its  east,  more  ele- 
vated, is  subject  to  untimely  frosts.  Cayuga  is  mild  and  temperate,  its  extremes 
being  much  moderated  by  the  numerous  bodies  of  water  in  and  around  it.  Sen- 
eca is  mild  and  temperate,  situated  between  considerable  bodies  of  water  which 
seldom  or  never  freeze,  thereby  2)reventing  the  continuance  of  snow  and  essen- 
tially modifying  the  climate.  Fniits  here  attain  great  perfection.  Yates  county 
is  temperate,  and  for  the  cultivation  of  fniit  is  unsurpassed  by  any  county  in  the 
State.  Canandaigua  lake  forms  part  of  its  northwest  boundary,  Seneca  is  upon 
its  northeast  side,  and  Crooked  lake  is  mostly  mthin  its  limits.  Tompkins 
connty  is  agreeably  modified  by  the  presence  of  Seneca  and  Cayuga  lakes  on  its 
vest  and  northwest.  Ontario  county  has  within  its  limits  Canandaigua,  Hone- 
oye,  Candaco  and  other  lakes.  In  both  the  climate  is  mild  and  agreeable,  and 
froits  thrive  well.  Steuben  county,  wnth  its  Crooked  lake,  has  become  known  as 
a  seat  of  successful  vine  culture. 

The  counties  which  compose  the  western  pait  of  New  York,  whether  border- 
ing on  Lake  Ontario  or  Lake  Erie,  or  more  remote,  are  all  described  as  mild  and 
equable,  and  more  or  less  adapted  t«>  the  growth  of  fruit.     Those  lying  inmiedi- 
stely  on  the  lakes,  as  Wayne,  Monroe,  Orleans,  Niagara,  Erie  and  Chautauqua,  and 
therefore  more  directly  attected  by  the  waters^  have  a  smaller  range  of  the  ther- 
mometer, or  a  more  uniform  climate,  in  which  the  hardier  fmits  regularly  attain 
p-eat  perfection.     In  contrast  with  these  favorable  conditions  may  bo  cited  the 
ronnties  of  Albany,  Schenectady,  Saratoga  and  Madison,  on  the  same  parallel 
or  further  north,  sciircely  more  elevated,  and  yet  subject  to  extremes  of  heat  and 
cold,  and,  some  of  them,  to  untimely  frosts.     The  counties  near  the  southern 
boundary  and  others  in  the  southern  district  are  too  elevated  to  become  proper 
subje<!t3  for  comparison.     Again,  the  counties  of  St.  Lawrence  and  Jeflei*son, 
(Iiough  their  ^\dnters  are  severely  cold,  because  unprotected  by  A\atcrs  on  the 
northwest,  possess  a  climate  less  vaiiable  than  that  of  most  other  counties  of  the 
State,  their  summer  heats  being  moderated  by  the  breezes  from  Lake  Ontario. 
Thus  every  county  in  the  State  under  review  which  holds  in  its  embrace  unfiozen 
waters,  enjoys  greater  exemption  from  early  and  late  frosts,  wintci-s  less  rigorous, 
summers  more  tempered,  and,  in  general,  a  climate  more  mild  and  equable  than 
others  not  so  situated.     In  the  coimties  of  Ne^v  York  so  favored,  the  cultivation 
of  fruits  consequently  becomes  a  business  more  certainly  Tcm\me\'ul\\c. 
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The  wide  diflerence  between  the  eastern  and  western  portions  of  the  State  of 
New  York  were  early  noticed.  Says  Chancellor  De  Witt  in  a  letter  to  Sir 
Humphry  Davy:  *^  There  is  evidently  considerable  difference  between  the  cli- 
mates of  tlic  eastern  and  western  parts  of  the  State.  Caynga  and  Seneca  lakes 
are  situated  about  150  miles  west  of  the  Hudson  river,  and  each  is  neai'ly  40 
miles  long  and  from  one  to  three  and  a  half  miles  wide.  Both  have  their 
Centres  nearly  in  the  latitude  of  Albany,  and  yet  they  have  hardly  ever  been 
known  to  freeze  over,  excepting  /it  the  extreme  ends,  while  the  Hudson  river 
never  fails  to  be  frozen,  commonly  for  two  or  three  months  of  the  year,  for  many 
miles  to  the  south  of  Albany,  not  unfitquently  to  the  distance  of  100  miles,  so 
as  to  bear  the  travelling  of  hoi*ses  and  cai-riages  thereon.  "VVliile  ]wxiches  and 
nectannes  are  raised  at  Albany  with  some  difficulty,  they  flourish  nowhere  better 
than  in  the  westeni  part  of  the  State." 

A  view  of  the  diverse  characters  of  the  different  districts  of  the  State,  derived 
from  thennometric  compai-ison,  w  ill  display  in  a  striking  manner  the  effects  of 
location  as  respects  eljevation  and  proximity  to  the  ocean,  the  Hudson  and  the 
westeni  lakes.  The  distinguishing  feature  of  the  climate  of  Long  island  is  the 
ttnifonnity  of  its  t<?mperature.  Here  the  greatest  heats  are  about  1^  degree  less 
than  the  average  in  other  parts  of  the  State  further  north  and  more  elevated, 
while  the  extreme  cold  of  winter  is  less  by  from  10  to  18  degi-ees,  and  had  been 
uniformly  so  from  1830  to  1846,  the  period  of  time  over  which  the  observations 
extended. . 

As  we  ascend  the  Hudson  the  opening  of  the  spring  becomes  gradually  later, 
the  difference  in  time  between  New  York  and  Albany  being  one  week.  At 
places  near  the  mouth  of  the  Hudson,  but  some  distance  inland,  vegetation  seems 
to  be  no  fiulher  advanced  than  at  the  city  of  Hudson,  which  is  upon  the  bank  of 
the  river,  but  100  miles  fiom  its  month. 

The  valley  of  the  Mohawk  is  one  degi*ee  low^er  than  the  avemges  of  the  State, 
and  nearly  one  degree  lower  than  is  <lue  to  the  latitude  and  elevation  of  the 
places  of  obser\^ation.  Regions  north  and  west  of  the  valley  of  the  Mohawk, 
with  the  exceptions  of  Ogdensburg,  on  the  St.  Lawrence,  and  Plattsburg,  on 
Lake  Champlain,  have  all  the  characteristics  of  a  more  rigid  climate,  low  mean 
temperature,  extreme  cold  in  winter,  great  range  of  the  thermometer,  backward 
seasons,  and  early  frosts. 

In  the  elevated  region  south  and  southwest  of  the  valley  of  the  ^lohawk,  the 
thermometer  sinks  low^er  than  the  average  of  the  State  by  from  4  to  1 1  degrees, 
and  the  autumnal  frosts  occiu:  earlier  by  from  four  to  thuleen  days. 

As  wo  pass  from  the  east  into  the  basin  of  the  smaller  lakes,  we  find  the  mean 
temperature  higher  than  ip  due  to  the  latitude,  while  in  the  eastern  section  of  the 
State  it  is  generally  lower  than  is  duo  to  its  position.  The  ^nnds  are  also  eleven 
degrees  more  southerly  than  is  due  for  the  mean  of  the  State.  In  the  westeni 
part  the  mean  temperature  does  not  differ  much  from  the  average  of  the  State, 
but  is  remarkably  uniform,  moro  so,  indeed,  than  any  other  section  except  Long 
Island.  Here  the  average  annual  range  is  but  96  degrees,  while  in  the  State  of 
New  York  generally  it  is  104,  and  in  the  northern  counties,  nearly  120  degrees. 
The  coldest  winter  at  Rochester,  Lewiston,  and  Fredonia  but  little  exceeds  that 
known  on  Long  Island  or  at  New  York. 

THE  SEABOAUD  of  new  JERSEY. 

The  seaboard  of  New  Jersey  demonstrates  in  the  amplest  manner  the  truth 
which  this  essay  is  designed  to  inculcate,  and  is  becoming  an  attractive  field  for 
the  fniit  grower.  The  very  many  inquiries  made  respecting  this  region  prove 
that  an  interest  has  been  awakened  in  •  its  capabilities.  I  have  ixjcorded  the 
results  of  observations  and  inquiiy  extended  over  several  years,*  and  can  spe^ 
In  favorable  terms  of  the  promise  o£  Bome  \i\tl\ert,o  neglected  portions  of  this  fine 
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State,  already  the  garden  of  the  Union.  The  experiment  of  gi^ape-growing  is 
of  but  recent  inception  at  the  several  newly  settled  places  on  tlie  eastern  border, 
near  or  more  distant  from  the  ocean.  A  few  instances  of  longer  ciiltme  appear, 
one  of  which  we  cite. 

In  Atlantic  county,  New  Jersey,  15  miles  distant  from  the  ocean,  the  crop  of 
Isabellas  and  Catawbas  had,  not  failed  for  ten  years  prior  to  1866,  the  period 
during  which  onr  infonnant  has  cultivated  them.  The  \nnes  have  never  lost 
their  leaves,  nor  have  the  grapes  suflered  from  rot  or  mildew  to  any  injm*ions 
extent,  were  uniformly  healthy,  and  produced  lai'ge  and  well  ripened  crops. 
The  highly  unfavorable  seasons  of  1864  and  lS6o,  though  causing  porao  leaves 
to  drop  from  the  Isabellas,  did  not  greatly  injure  the  crop  of  fiiiit.  The  crop  of 
grapes  in  1866,  at  places  not  immediately  on  the  ocean  shore  was,  however,  much 
diminished  by  the  effects  of  the  extraordinar}'^  and  sudden  onset  of  cold  in  Janu- 
ary. This  exceeded  anything  "knoAvn  to  the  oldest  inhabitant,"  and  should  not 
impair  the  confidence  of  planters  of  the  vino  in  tliis  district.  The  vines  have 
again  made  good  growth,  and,  in  the  language  of  the  oldest  grower,  "the  pros- 
pect is  as  good  as  it  ever  was  for  the  coming  season.  No  mildew  nor  rot  appeared 
in  1866." 

At  Atlantic  City,  New  Jersey,  is  a  small  vineyard  which  was  in  fine  condition 
when  seen  in  the  autumn  of  1866,  the  new  growth  having  ripened  to  the  ex- 
tremities, showing  the  existence  of  healthy  foliage  during  a  long  season.  Here 
Delawares  and  Concords  fruited  well,  and,  moreover,  had  not  lost  a  leaf  during 
the  trying  summer  preceding. 

At  Leeds  Point,  Atlantic  county,  New  Jersey,  on  the  poorest  of  hill-sides, 
abounding  in  sandy  gravel,  might  bo  seen  in  September  last  three  acres  of  Isa- 
bellas and  Catawbas  heavily  laden  with  magnificent  fruit,  almost  perfect  in  w^axen 
bloom,  in  their  second  year  of  bearing,  but  producing  thek  first  full  crop.  *A 
few  plants  were  divested  of  leaves,  but  were  always  found  standing  in  dishing 
hollows  where  the  gathered  smface  waters  had  washed  the  finer  ^  clay  and  de- 
stroyed the  drainage.  On  many  of  these  vines,  both  Isabella  and  Catawba,  the 
writer  saw  fi*om  20  to  50  superb  bunches  of  fruit,  worthy  a  premium  at  any  ex- 
hibition he  had  witnessed,  and  which  did,  indeed,  receive  such  an  award  at  the 
county  fair. 

The  land  on  which  the  above  grapes  grew  would  not  have  produced  five 
bnsbels  of  com  per  acre.  At  the  fair  held  in  Boston,  1865,  Duchess  pears, 
weighing  24  ounces,  were  selected  to  illustrate  the  extraordinary  superiority  of 
the  pears  then  on  exhibition.  Adjoining  the  above  vineyard  of  Captain  Towers 
Townsend,  on  the  white  sand  so  unpromising,  the  same  variety  of  pear  was 
grouTi  weighing  fully  24  ounces. 

Near  Absecom,  Atlantic  county,  distant  five  miles  from  the  ocean,  but  adjoin- 
ing the  low,  almost  flooded  salt  marshes,  another  vineyard,  which  has  been  in  bear- 
ing longer,  presented  almost  equally  good  retm-ns,  though  the  Isabellas  sufiered 
from  overbearing.  Here  five-eighths  of  an  acre  had  annually  produced  grapes, 
which  for  several  years  sold  for  $350,  or  at  the  rate  of  S480  per  acre.  Other 
vineyards  in  the  same  district  were  equally  successful,  very  little  mildew  or  rot 
having  been  observed  when  planted  on  coarse  sand.  The  cold  of  January, 
1866,  was  very  injmious  to  this  vineyard,  already  weakened  by  overcropping. 
Near  Tom's  river.  Ocean  county.  New  Jersey,  a  few  miles  from  the  seaboard,  the 
experiment  of  grape-growing  is  also  in  progress.  Here  S.  B.  Parsons,  one  of  the 
proprietors  of  the  great  commercial  nurseries  at  Flushing,  Long  Island,  has 
planted  a  vineyai'd.  In  his  statement  before  the  Lake  Shore  grape  grower's 
meetiuEf  at  Cleveland,  Ohio,  he  expressed  himseK  much  gratified  with  the  results, 
especially  in  the  giowth  and  healthiness  of  a  young  vineyard  of  Delawares  now 
ready  to  commence  bearing.  He  thought  that  the  proximity  of  the  ocean  had 
much  eficct,  and  would  insist  on  a  location  near  a  large  body  of  water  as  a  prime 
i-eqmsite  for  'successful  fruit-growing. 
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Following  the  lino  of  the  Carnden  and  Atlantic  railway  inland,  ten  miles 
from  Absecom,  the  fir^t  important  Bcene  of  grape  cnlture  will  Lc  foimd  among 
the  Gemians  of  Egg  Ilaibor  City,  who  have  upwaids  of  200  acre*?  planted  witli 
vines,  some  of  them  a  few  yeai*s  in  beaiing.  When  on  land  well  chosen,  their 
Catawhas  were  heavily  laden  with  laige  bunches  of  waxen  berries,  generally 
with  fair  large  leaves  and  a  veiy  moderate  growth  of  wood.  On  some  of  them 
mildew  had  appeared.  On  one  vineyard  of  3i  acres  and  4,000  vines,  of  whicli 
about  half  were  in  bearing,  1,800  pounds  of  fruit  hail  been  taken  in  1865  and 
sold  at  15  cents  per  pound.  These  returns  encom*age  an  extension  of  the  busi- 
ness, and  upwards  of  100  acres  will  probably  be  planted  in  1866.  At  Egg 
Harl)or  City,  those  who  gi*ow  gi'apes  for  wine  prefer  Norton's  Virginia  Seedling, 
Clinton,  Concord,  and  Catawba,  in  the  order  named.  The  Delaware  made  a  good 
growth  but  lost  its  leaves  eai*ly  in  this  section. 

Upon  the  Camden  and  Atlantic  railway,  distant  ten  miles  from  Egg  Harbor 
City,  and  twenty-fivo  miles  in  a  straight  line  from  the  outer  ocean  shore,  is 
Hammonton,  a  settlement  of  New  Englanders,  in  pursuit  of  health,  wealth,  and 
w^armer  skies.  Here  are  200  acres  in  strawbemes,  50  in  blackberries,  and,  in 
1866,  100  acres  of  vines  under  cultivation.  This  district  is  unfavorable  to 
the  growth  of  the  Catawba,  Isabella,  Diana,  Delaware,  and  many  other  more 
tender  varieties,  all  of  which  have  been  more  or  less  affected  by  mildew  and  rot, 
for  several  years,  but  seems  adapted  to  produce  in  perfection  the  fruit  of  the 
Clinton  and  Concord  only,  in  unfavorable  years.  The  Concord  vnneyards  at 
Hammonton  have  proved  veiy  productive,  returning,  in  1864, 14  pounds  per  vine, 
on  stakes,  and,  in  1865, 8  to  10  pounds,  which  sold  at  20  cents  per  pound.  The 
aggregate  per  acre  was,  in  one  instance,  1,600  pounds,  and  in  another,  3,600 
pounds  in  1865.  This  partial  success  encourages  more  extended  planting; 
Aough,  in  the  opinion  of  an  intelligent  resident  nmch  interested,  no  variety  of 
vino  has  succeeded  perfectly  at  Hammonton. 

More  remote  from  the  ocean,  or  entirely  beyond  its  influence,  in  Camden 
county,  the  Delawares,  the  Isabellas,  Catawbas,  and  Dianas  Avere  much  mil- 
dewed, thek  leaves  almost  universally  blighted,  and  their  fruit  rotted  or  slirivelled, 
and  worthless.  The  vines,  of  almost  eveiy  variety,  presented  an  unhealthy 
appearance,  and  many  were  killed,  branch  and  root.  A  few  Concords  only  re- 
•  warded  the  grower's  care  in  1865-'66.  Beyond  the  Delaware  river,  in  the  south- 
eastern section  of  Pennsylvania,  Delaware  vines  lost  their  leaves  in  the  middle 
of  August ;  and,  where  tons  of  grapes  were  expected,  perhaps  not  ten  pounds  of 
perfect  berries  were  found  in  the  vineyards  of  some  gn)wei-s.  The  experience?  of 
1866  was  of  similar  character. 

THE  STATE  OV  DELAAVARK. 

In  the  Stxite  of  Delaware  selected  varieties  of  the  j>ear  do  well,  but  the  riiore 
valuable  grapes  do  not  promise  as  well  in  the  interior  of  the  peninsula  as  is 
desirable.  From  localities  along  the  bay  shore,  within  a  very  short  distance,  we 
have  no  reports,  if,  indeed,  \'ines  have  been  tried.  Near  Smyrna,  seven  miles 
inland  from  Delaw-are  bay,  the  Delaw^are  vines  mildewed  in  1864  and  1865,  and 
the  leaf  blight  was  general,  ^nth  much  injury. from  the  rot.  In  this  peninsula, 
between  the  Chesfipeake  and  Delawai*e  bays,  and  not  distant  from  the  former,  at 
certain  selected  locations,  the  peach  continues  to  be  grown  with  success,  which  is 
often  highly  remunerative.  Many  of  the  orchards  are  ver\'  extensive;  one  of  the 
best  known  is  that  of  the  Reybolds,  embracing  upwards  of  1,000  acres.  The 
crop,  while  maturing,  requires  two  steamboats  for  its  conveyance  to  mai'ket. 
The  net  profits,  for  the  last  three  years,  are  estimated  at  about  $300,000. 

The  rising  value  of  lands  in  the  State  of  Delaware,  tm  which  the  peach  can 
be  grown,  and  the  extraordinary  profits  derived  therefrom,  are  well  exhibited  by 
n  correspomhnt  of  *^The  Cultivator  and  Country  Gentleman"  for  March  28, 1867. 
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*^TLirty-five  years  &go,"  ho  says,  "2,800  acres,  near  Odessa — foiTOciiy  Cant- 
welFs  Bridge,  New  Castle  county,  Delaware — ^wcro  ofiFered  for  sale  for  S2,G00. 
This  tract  is  now  divided  into  half  a  dozen  famis,  on  one  of  wliich,  owned  by 
Mr  Fenimore,  a  crop  of  peaches  netted,  in  1855,  820,000,  and  in  1856,*  §28,000. 
A  farm  of  151  acres,  two  miles  from  Odessa,  sold  recently  for  $30,000,  and  the 
purchaser  was  offered  an  advance  of  §2,000  a  few  days  afterwards.  The  farm 
of  G,  W.  Karsner,  near  McDoi^ough,  in  New  Castle  county,  of  300  acres,  was 
bought  for  $14  per  acre  thurty-five  years  ago,  and  is  now  assessed  at  $150,  and 
valued  at  $250,  per  acre.  Another  farm  of  170  acres,  also  near  McDonough, 
without  buildings,  and  nearly  without  fences,  sold  at  public  sale,  in  October, 
1866,  for  $120  per  acre.  A  gentleman  near  Middletown,  who  was  willing  to  sell 
his  orchard,  last  spring,  for  $1,500,  was  afterw^ards  offered  $5,000  therefor,  and 
refused  it.  His  crop  of  peaches  subsequently  sold  for  $2  per  basket,  and  netted 
him  $9,000.  Another  crop  is  reported  which,  though  grown  on  poor  soil,  where 
the  ]ieach  trees  maintained  a  doubtful  contest  with  the  sassafras  bushes,  netted 
the  proprietor  $20,000  in  the  season  of  1866!" 

On  the  eastern  shore  of  Mar}dand,  bordering  the  Chesapeake  bay,  the  peach 
and  other  tender  fruits  find  a  congenial  clime.  The  influences  of  the  wide  bay, 
and  its  numerous  arms  extending  inland,  embracing  many  peninsulas,  is  here  of 
great  utility  in  moderating  the  temperatiure  and  preventing  the  extremes  else- 
where so  detrimental  to  the  peach. 

TUE  VALLEY  OF  THE  HUDSON  KIVEE. 

Tlie  valley  of  the  Hudson  has  long  been  justly  famed  for  the  excellence  of 
its  fruits.  Here,  some  of  the  finest  varieties  of  apples,  pears,  and  grapes  origi- 
nated, and  here  many  kinds  attain  a  great  degree  of  perfection.  New  orchards 
are  being  planted,  and  many  farmers  are  introducing  the  hardier  grapes,  and 
small  vineyards  have  akeady  been  established  in  several  of  the  river  counties. 
A  marked  improvement  in  the  product  and  quality  of  the  fruit  raised  is  reported. 
The  tides  of  the  Hudson  river  appear  to  affect  the  temperature  of  the  adjacent 
shores  for  some  distance  inland.  Tlie  warm  currents  from  the  ocean  diffuse  a 
warming  vapor  over  either  shore,  which  retards  the  frosts  of  autumn,  Wd  pre- 
vents the  later  frosts  of  spring,  while  vegetation  is  often  injured  or  destroyed  at 
places  in  the  interior,  and  winter  has  scarcely  departed  from  the  liills  and  mouji- 
tains  not  far  distant. 

In  the  New  York  Tribune  of  September  16, 1865,  grapes  were  reported  to  be 
quite  abundant  in  the  market.  Most  of  these  were  doubtless  grown  on  the  Hud- 
son and  interior  lakes.  One  fruit-grower  at  the  Palisades,  twenty-two  miles  north 
of  New  York  city,  reports  that  his  crop  of  Isabellas  was  fine,  and  that  his 
Rebeccas  and  Kogers's  Hybrid  No.  1  did  wdU,  while  rot  destroyed  his  Catawbas 
and  Dianas.  Several  varieties  of  pear  trees  were  loaded  with  fruit,  at  the  same 
place.  Near  Fishkill  Landing,  on  the  Hudson,  the  Catawba  is  raised  with  almost 
entire  certainty,  every  year,  on  .lands  not  distant  from  the  river,  and  at  a  low 
level.  In  the  vicinity  of  Newburg,  the  crop  of  fruit  in  1864  was  almost  per- 
fect, and  at  the  exhibition  in  1865  were  presented,  in  the  esteem  of  the  viewers, 
"the  best  out-door  grapes  ever  exhibited  in- the  Union;"  yet,  in  the  district 
uround  these  favored  spots,  it  was  reported  as  the  worst  season  heretofore  known 
for  rot  and  mildew  of  fruit  and  leaves.  The  vineyard  of  H.  W.  Murdfelt,  near 
Newbiu-g,  Orange  county,  New  York,  comprising  about  half  an  acre,  of  250 
vines,  produced,  in  1861,  3,700  pounds  of  Catawba  grapes,  which  sold  for  14 
cents  per  pound.  At  New  Paltz  Landing,  Ulster  county,  in  1861,  the  vineyard 
of  Charles  Wooley,  of  three-quarters  an  acre,  produced  foiu-  tons  of  Catawbas 
and  Isabellas.  At  Poughkeepsie,  Dutchess  county,  S.  B.  Trpwbridge  produced 
S  1,000  worth  of  grapes  on  one  acre;  and  Isaac  Merritt,  and  others  in  the  same 

'  •  1866  and  1^6.  (?) 
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district,  obtained  results  equally  as  good.     Tlie  Croton  Point  vinoyaids  of  Dr. 
R.  T.  tlnderhill  have  long  been  famous. 


In  Steuben  county,  New  York,  two  townships  only  produced  gi'apes  in  1S(3 1, 
worthy  of  notice  on  account  of  their  value.  Both  these  are  located  on  CrDolced 
lake.  The  towTi  of  Pultnoy  returned  to  the  collector  of  statistics  upwards  uf 
$3,000,  and  Urbana  nearly  $47,000,  for  this  fruit  alone,  while  the  total  vuhie  of 
the  grape  yield  for  the  county  was  less  than  $51,000.  Near  Hammondspoi-t, 
in  Urbana  township,  36,000  gallons  of  wine  were  made  in  1864.  The  suecess 
which  has  attended  energetic  vine-culture  near  Crooked  lake  will  be  evideut 
from  a  few  statistics  of  the  crops.  The  first  vintage  of  the  "  Pleasant  Valley 
Wine  Company"  was  made  in  1860,  when  they  gathered  about  36,000  pounds 
of  grapes;  the  second,  about  39,000  pounds;  the  third,  270,000  pounds;  the 
fourth,  about  190,000  pounds;  and  the  fifth,  (in  1864,)  about  500,000  pounds, 
or  nearly  250  tons.  In  1862  they  made  about  11,000  gallons  of  wine  and  3,400 
of  brandy;  in  1863,  about  9,800  gallons  of  wine  and  1,400  of  brandy;  in  1864, 
about  30,000  gallons  of  wine,  and  brandy  in  proportion  to  that  of  foi-mer  years. 
About  one-third  of  the  crop  in  the  valley  was  consumed  in  the* manufacture  of 
wine  and  brandy,  and  the  remainder  sold  in  market  for  table  use.  In  1865, 
15,000  gallons  of  wine  and  1,000  gallons  of  brandy  were  produced  by  the  same 
company^  The  total  product  of  the  region,  in  the  same  year,  is  said  to  have  been 
about  40,000  gallons  of  wine,  though  this  is  not  a  fair  exhibit  of  the  fmit  crop  of 
the  valley,  since  the  high  price  of  grapes  in  the  New  York  maiket  caused  the 
shipment  of  100  tofls  as  fruit  and  the  purchase  of  50  tons  of  Catawbas  from 
Kelley^s  island  for  conversion  into  wine.  We  have  seen  it  stated  that  the 
entire  product  of  this  valley  in  1865  may  be  estimated  at  upwards  of 
'255  tons  of  gi'apes,  valued  at  $110,000.  The  wines  of  the  first  three  years 
'are  sold,  and  the  brandies  sell  as  fast  as  manufactured,  and  orders  accumu- 
late. The  grapes  not  turned  mto  wine  find  a  ready  sale,  at  fr*om  15  to  30 
cents  per  pound.  From,  the  beginning  of  grape-culture  at  this  place  in  1855 
nothing  like  a  failure  of  the  crop  has  occurred,  and  nothing  like  disease  of  the 
vine  or  of  its  fruit  has  appeared.  During  the  yeai*  1864,  the  area  of  grapo-cul- 
t&re  in  the  valley  was  much  extended.  At  present  it  stretches  more  than  two 
miles  along  the  western  shore  of  the  lake.  Lands  have  advanced  in  value  be- 
yond the  anticipations  of  the  most  sanguine,  $300  per  acre  having  been  paid  for 
choice  locations,  and  vineyards  are  valued  at  $1,000  per  acre.  The  retiun  from 
an  acre  has  averaged  about  two  tons  of  grapes,  valued  at  $250  to  $400,  accord- 
ing to  quality.  This  strip  of  territory,  on  the  western  side,  extends  the  entire 
length  of  the  lake,  with  an  average  breadth  of  five-eighths  of  a  mile,  more  than 
7,000  acres,  it  is  said,  being  suited  to  the  production  of  the  grape.  In  1865, 
1,500  acres  of  three-year-olA  vines  comprised  the  extent  of  surface  thus  occupied. 

Crooked  lake  is  included  within  the  limits  of  Steuben  and  Yates  counties,  in 
southwestem  New  York.  Its  length  is  about  eighteen  miles,  and  its  greatest 
breadth  one  and  a  half  miles.  About  midway  it  is  divided  into  two  forks  or 
branches,  one  of  which  is  about  five,  and  the  otlier  eight  or  nine,  miles  long.  Its 
smiace  is  487  feet  above  the  level  of  Lake  Ontario,  or  718  feet  above  the 
Atlantic  ocean.  It  is  of  great  depth  and  purity,  and  i-emains  unfrozen  during 
most  of  the  winter,  and  does  not  become  chilled  throughout  imtil  late  in  the 
season,  therefore  aids  in  prolonging  the  growing  season  into  autumn,  by  prevent- 
ing the  appearance  of  early  frosts.  The  lake  is  nestled  in  a  hollow,  around 
which  rise  hills  in  a  succession  of  terraces,  frequently  from  400  to  500  feet,  while 
the  general  elevatioH  of  the  table  land,  more  distant,  is  about  1,500  feet  above 
tide-water.  This  high  land  forms,  on  the  western  side  of  Steuben  coimty,  the 
dividing  ridge  between  the  head-waters  of  the  Susquehanna  and  those  of  the 
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Genesee  river.  The  soil  of  these  hills  is  a  shaly  loam,  disintegrated  to  a  great 
depth,  abounding  in  crevices,  affording  ample  di'ainage. 

On  the  shores  of  Caynga  lake  the  grapes  were  extremely  fine  in  the  season  of 
1S65,  and,  in  the  opinion  of  residents,  the  district  for  ten  miles  therefrom  is  des- 
tined to  become  a  great  grape-growing  coxmtry.  For  many  years  the  valley  at 
the  head  of  this  lake  has  been  noted  for  its  fruits.  As  early  as  1858  one  thou- 
sand gallons  of  wine  were  made  here.  In  May,  1842,  a  frost  almost  enthcly 
destroyed  the  gi-apes  at  places  more  distant  jfrom  the  lake,  while  those  in  close 
proximity  escaped  with  bfli  little  injury.  Seneca  lake  is  another  long,  nanow 
sheet  of  water,  about  thirty-seven  miles  in  length,  and  from  two  to  foiu*  miles 
wide.  It  has  an  elevation  of  about  210  feet  above  Lake  Ontario,  and  is  in  the 
midst  of  a  district  noted  for  its  beautiful  and  vaiied  scener5\  This  lake  is  up- 
Wiurds  of  630  feet  deep,  and  was  never  kno^vn  to  be  frozen  over  until  March  22, 
1856.  Here  the  hills  slope  gently  down  to  the  water's  edge  from  a  height  of 
about  800  feet,  and  the  highlands  are  from  a  mile  to  a  mile  and  a  half  distixnt. 
The  fiine^  wheat  farms  in  the  Union  lie  along  its  shores ;  but  the  time  is  rapidly 
approaching  when  grain  will  cease  to  be  gro^m  in  this  valley,  so  wondeifully 
adapted  by  soil  and  climate  to  the  production  of  the  grape.  Several  vineyards 
are  already  in  bearing,  producing  Isabellas  and  Catawbas  of  great  excellence. 
Frosts  do  not  cfccur  here  until  the  last  of  October,  and  the  Catawba  lipens  well. 
Two  and  a  lialf  to  four  tons  per  acre  liave  been  produced,  which  sold  at  the  aver- 
age price  of  fifteen  cents  per  pound.  The  lake  is  here  understood  to  be  the 
agent  which  renders  the  valley  so  well  adapted  to  the  growth  of  the  giape. 

At  the  head  of  Canandaigua  lake,  in  the  town  of  Naples,  the  Isabella  and 
Catawba  have  been  successftiUy  cultivated  for  several  years  past,  ripening  much 
better,  and  escaping  disease  more  frequently  than  near  the  shore  of  Lake  Ontario. 
At  the  exliibition  at  Rochester,  in  1865,  the  best  Isabellas  and  Catawbas  were 
grown  by  J.  W.  Clark,  of  Naples.  There  is  said  to  be  quite  an  area  of  grape  lands 
unimproved  in  Naples,  upon  which  the  culture  might  be  much  extended .  The  favor- 
able locations  do  not  appear  to  be  dependent  on  any  marked  influence  exerted  by  the* 
lake,  as  its  distance  is  too  great  and  its  shallowTiess  imfavorable  to  the  belief  that  it 
can  prove  of  much  valuable  service  in  prolonging  the  s^on.  The  valley  is  warm, 
sheltered,  and  on  the  slopes,  elevated  sixty  to  eighty  feet  above  the  lake,  the  spring 
frosts  are  early,  and  the  autumnal  frosts  later,  which  may  be  the  cause  of  success 
in  this  region.     The  soil  is  highly  favorable,  being  of  drift,  warm,  and  porous. 

Waterloo,  New  York,  where  the  grape  has  been  successfully  cultivated  for 
several  years  past,  though  on  the  outlet  of  Seileca  lake,  is  not  near  enough  to 
be  influenced  by  its  waters  in  seasons  of  great  extremes  of  temperatme  and  dry- 
ness. Thus,  in  1865,  the  high  temperature  of  August,  accompanied  by  frequent 
showers,  followed  by  extreme  low  temperature  by  night,  even  here  caused  the 
leaves  to  curl  and  fall,  and  the  fruit  to  shrivel  and  drop  from  the  vine.  Even  the 
Clinton  was  blighted  as  badly  as  any  others  in  the  vineyard  of  F.  C.  Brehra,  one 
of  the  most  skilful  and  successful  amateur  grape-growers  of  western  New  York. 

STATISTICS  OF  THE  Fl!UIT  CROP  OF  XEW  YORK. 

In  western  New  York  fruit  culture  has  attained  gigantic  dimensions,  b}^  reason 
of  the  nearly  uniform  success  which  has  attended  this  branch  of  agriculture. 
The  orchard  products  of  1849  were  estimated  at  about  81,750,000,  and  in  1859 
at  nearly  $4,000,000,  or  twice  as  great  as  those  of  any  other  State  in  the  Union. 
More  recently  this  product  has  been  estimated  at  §6,000,000  annually. 

The  following  table  of  statistics  of  orchard  products,  according  to  the  United 
States  census  of  1850  and  1860,  which  comprehended  the  giowths  of  1849  and 
1859,  respectively,  together  with  the  rate  of  increase  or  decline  in  each  of  the 
fruit-growing  counties,  and  in  the  several  divisions  of  the  State,  as  classified,  will 
exhibit  in  a  strong  light  the  comparative  merits  of  the  respective  sections,  and 
the  rapid  advancement  in  the  more  favored  regions  from  1850  to  1860  : 
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HUDSON  RIVER  COUNTIES. 


, 

.  1840. 

1850. 

Per  cout.  in- 
crease. 

Albany 

§30,000 
57,000 
21,000 
16,000 
29,000 
16,000 
16,000 
15,000 
5,000 
68,000 
64,000 

$80,000 
72,000 
51,000 
59, 000 
35,000 
92,000 
41,000 
14,000 
8,000 

151,000 
62,000 

136 

Rensselaer 

23 

Greene 

149 

Columbia 

Ulster .             

200 
20 

Dutchess 

Orange 

412 
156 

Putnam : 

Rockland 

0 
60 

Westchester. 

122 

Queens 

0 

Total 

313,000 

671,000 

95 

COUNTIES  IN  OR  SOUTH  OF  TIIE  VALLEY  OP  THE  MOHAWK,   AND  WEST  OF    THE    HUD 
SON,   CHIEFLY  MOUNTAINOUS. 


1849. 


1859. 


as! 

P4 


Herkimer... 

Fulton 

'  Oneida . . . .  . 

Madison 

Montgomery 
Schenectady 

Oswego 

Schoharie... 
Delaware . . . 
Sullivan 

Total. 


$47,000 
17,000 
as,  000 
38,000 
30,000 
15,000 
44,000 
33,000 
25,000 
9,000 


$31,000 
10,000 

100,000 
44,000 
2?,  000 
1.3,000 
43,000 
47, 000 
28,000 
14,000 


346, 000 


357,000 


—34 

—41 

13 

16 

—10 

—13 

—  2 

42 

12 


3.2 


COUNTIES  AROUND  THE  MINOR  LAKES. 


1849. 


1859. 


Is 

o 

Oh 


Onondaga  

Cortland 

Chenango  

Cayuga  

Seneca 

Tompkins •. 

Schuyler,  (taken  from  Steuben). 

Yat«s 

Ontario 


$67,000 
21,000 
19,000 
61,000 
27,000 
24,000 


$107,000 
30,000 
46,000 
141,000 
96,000 
70,000 


Total. 


22,000 
49,000 

290,000 


74,000 
204,000 

768,000 


GO 
43 
130 
141 
255 
191 


240 
300 

165 
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SOUTHERN  TIER  OF  PLATEAU  COUNTIES. 


Broome 

Tioga 

Chemung... 
Steuben*  . . . 
Allegany . . . 
Cattaraugus 

Total. 


1849. 


§6, 000 
5, 000 
6,000 
31,000 
44, 000 
24,000 


116,000 


1659. 


$29,  Of'O 
SG,  000 
17,rj00 
32,000 
3,203 
10,000 


115,S63 


383 
420 
183 


—97 
—58 


Decline. 


*  Stouben  waa  divided  in  18o5  by  the  separation  of  Schayler,  .which  alao  received  a  poition  of  Tompkins. 

COUNTIES  BORDERING  ON    LAKES  ONTARIO  AND  ERIE,  OR    NOT    DI^JTANT    THEREFROM, 

IN  THE  WESTERN   PART. 


1849. 


1859. 


2" 
Oh 


Jefferson... 
Oswego . -  -  - 

Wayne 

Monroe 

Orlcana 

Niagara 

Genesee 

Livingston . 

Erie 

Wyoming . . 
Cliautauqua 

Total. 


$43,000 
70, 000 
83, 000 
67,000 
:K,000 
r.2,000 
13,000 
20,000 
45,000 
22,000 
27,000 


456,000 


$46,000 

107,000 

161,000 

367, 000 

228,000 

243,000 

115,000 

51,000 

52,000 

62,000 

72, oeo 


1,504,000 


7 

53 

94 

450 

570 

660 

720 

155 

15 

180 

166 


280 


The  United  States  census  contains  returns  of  the  value  only  of  orchard  pro- 
ducts, while  that  of  the  State  of  New  York  reports  in  bushels,  disregarding  v^ues 
in  many  instances  j  consequently  the  data  avo  often  incapable  of  comparison, 
llie  New  York  State  census  for  1855  exhibits  a  vast  product  of  apples;  but  the 
census  of  1865  is  not  sufficiently  advanced  to  enable  us  to  compare  it  with  the 
former.  The  returns  for  eight  counties  cxuibit  a  decline  in  some  and  a  marked 
increase  in  others. 

As  the  census  report  of  New  York  is  not  generally  accessible,  we  annex  a  table 
of  the  apple  crop  of  that  State  for  185.C),  a  minor  table  of  peaches,  pears,  and 
wine  product,  to  which  may  be  addo^'i  that  of  plumn  to  the  amount  of  8,604 
bushels,  valued  at  Si  1,232,  which  m?-y  appropriately  conclude  our  exhibits  of  sta- 
tistics. 
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•  Apple  crop  of  the  State  of  Ncic  York,  according  to  the  census  of  1855. 


Counties. 


Bushels. 


Counties. 


Duslicls. 


Albany 

Allegany . . . 
Broome  . . . 
Cattaraugus 

Cayuga  

Chautauqua 
Chemung.. - 
Chenango  . . 

Clinton 

Columbia... 

Cortland 

Delaware . .  - 
Dutchess .  -  - 

Erie 

Essex 

Franklin 

Fulton 

Genesee 

Greene 

Hamilton . . . 
Herkimer . . . 
Jefferson  . . . 

Kings 

Lewis 

Livingston . . 

Madison- 

Monroe 

Montgomery 

Niagara 

Oneida 

Onondaga  . . 


234, 
214, 
224, 
177, 
522, 
368, 
107, 
553, 
76, 

2ie, 

351, 

259, 

216, 

266, 

64, 

26, 

100, 

296, 

192, 

3, 

33;], 

215, 

72, 

242, 
531, 
491, 
155, 
255, 
634, 
624, 


251 
136 
463 
173 
751 
115 
364 
554 
963 
342 
975 
260 
593 
195 
200 
273 
142 
121 
814 
459 
901 
431 
54 
198 
200 
677 
491 
861 
997 
262 
545 


Ontario 

Orange 

Orleans . 

Oswego 

Otsego 

Putnam 

Queens 

Rensselaer... 
Richmond  . . . 

Rockland 

St.  Lawrence 

Saratoga 

Schenectady  . 

Schoharie 

Schuyler 

Seneca  

Steuben 

Suffolk 

Sullivan 

Tioga  

Tompkins  . . . 

Ulster 

Wanon 

Washington  . 

Wayne 

Westchester  . 
Wyoming  ... 
Yates 

Total.... 


397, 093 

80, 180 

281,781 

425,915 

601,096 

27,158 

3,346 

131,241 

28 

3,253 

90,497 

289,478 

195,551 

222. 182 
143,229 
175,278 
297,289 

27,399 
73.298 

169. 183 
417,757 
:397,754 

58,772 
189,103 
509,626 

60,137 
323,290 
143,773 


13,758,353 


Apple  mrop  of  the  State  of  New  York,  according  to  the  census  of  1865,  far  a 

few  leading  counties. 


Counties. 

X^ushels. 

Counties. 

Bushels. 

Cortland  ..................  . 

• 
582,423 
i;65,536 
4V>8,606 
5a^086 

Ontario 

694  572 

Madison  .• 

Oswego 

376,614 
319, 925 

Monroe -. 

Tompkins ....... 

Onondaga  

Ulster 

89,864 

Counties  in  the  State  of  New  York  producing  peaches  valued  at  more  than 

S3,000,  in  1854. 


Counties. 


Cayuga 

Chautauqua 
Columbia... 

Monroe 

Niagara  

Orange 

Schuyler . . . 


Value. 


§3,  346 
3,702 
4,224 
14,843 
11,675 
3,752 
3,172 


Counties. 

—- ■. 

Se.neca 

Wayne 

All  others , 

Total 

Total  bushels 


Value. 


$5,252 

'        16, 174 

:jo,  148 


§96,288 


115,410 
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Counties  in  the  State  of  New  York  producing  pears  valued  at  or  more  than 

$300,  in  1854. 


CouDties. 

Value. 

Counties. 

Value. 

Albany 

$304 
532 
339 
419 
300 

'760 
402 
443 

Osweffo  .,-.-. 

$432 
320 

Columbia - 

Wayne 

Dutchess  .... .-..-. .-.--. ...... 

All  others 

3, 124 

Madison 

Total 

Monroe 

^,375 

Oneida 

Total  bushels 

Onondacra 

7,C29 

Ontario 

• 

Counties  in  the  State  of  New  York  producing  more  than  two  hundred  gallons 

of  wi?ie,  in  1854. 


Counties. 


Albany 

Cayuga 

Chautauqua 
Columbia... 

Fulton 

Genesee 

Jefferson  ... 
Livingston. . 
Madison . . . . 

Monroe 

Montgomery 

Oneida 

Onondaga  . . 


Gallons. 


238 
202 
624 
725 
226 
265 
400 

1,563 
208 
689 
408 
303 

1,583 


Counties. 


Ontario 

Orange 

Rensselaer . 
Rockland.. 
iSaratoga . . . 
Schoharie.: 

Seneca  

Tompkins  . 

Wayne 

Westchester 
Yates 

Total... 


Qallons. 


959 
2,173 
802 
497 
734 
210 
560 
972 
681 
240 
360 


15,612 


An  examination  of  the  foregoina  tables  of  statistics  will  clearly  show  that  the 
counties  near  Lake  Ontario  are  stiU  more  favored  than  are  those  around  the  minor 
lakeS;  their  fruit  products  being  greater  in  the  aggregate,  and  their  rate  of  increase 
much  in  advance.  If  wo  arrange  the  border  counties  in  the  order  of  position, 
starting  from  the  extreme  northeast  and  following  the  shore  to  the  southwest,  we 
will  observe,  as  in  the  table,  that  the  rate  of  increase  from  1849  to  1859  advances 
in  exact  accordance  with  our  progress  towards  the  southwest,  being  least  in  Jef- 
ferson county  and  gieatest  in  Niagara,  with  the  exception  of  Genesee,  which  is 
scparated.from  the  shore  by  the  narrow  county  of  Orleans,  until  Erie  county  is 
i^eached,  which,  being  least  sheltered,  has  not  increased  its  fruit  products  in  a 
measiu-e  similar  to  the  counties  better  located.  The  statistics  of  these  border 
counties  thus  confirm  the  assertion  that  the  modifying  influences  of  the .  lake 
waters  extend  southward  fr*om  fifteen  to  twenty  miles. 

The  apple  crop  of  western  New  York  in  1865  was  of  average  amount,  but  the 
grape  crop  near  the  lake  was  considered  almost  an  entire  failm-e,  the  unfavorable 
weather  of  June  and  July  conspiring  with  the  August  drought,  and  the  short 
autumn  of  the  district  destroyed  the  hopes  of  the  vigneron. 

This  district  is  the  favorite  home  of  the  apple,  as  may' be  learned  from  what 
liai?  already  been  stated ;  but  the  pear  has  not  been  generally  profitable.  Mil- 
lions of  trees  have  been  planted,  and  hundreds  of  persons  have  undertaken  their 
cultivation,  yet  the  crop  is  small  in  quantity,  and  not  always  of  first  qu^ility. 
The  few  that  have  been  successful  were  planted  on  a  heavy  clay  soil. 
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A  critical  examination  of  the  tabular  cxhil)it  of  the  proi^ess  of  fniit-growing, 
as  collected  for  the  United  States  census  of  1850  and  18G0,  illustrates  the  re- 
markable gi'owth  of  this  product  in  eeilain  regions,  and  its  stationary  condition 
in  othci-s.  Thus,  in  the  Hudson  river  counties,  thouc^h  many  of  them  are  niggod 
and  mountainous,  with  two  exceptions,  where  but  little  advance  was  made,  the 
fruit  product  increasqd  from  twenty  to  four  hundred  per  cent.,  with  an  average  in- 
creaise  in  the  crop  of  1859  of  ninety-five  per  cent,  on  the  crop  of  1849.  In  the 
mountainous  counties  south  of  the  Mohawk  and  west  of  the  Hudson,  more  r<> 
mote  from  the  latter,  and  where  i^enerally  a  more  rigid  climate  prevails,  one-half 
exhibited  an  increase,  and  one-half  a  decline  in  the  rate  of  fniit  product,  so 
hat  the  exceedingly  small  increase  of  three  per  cent,  appears.  It  is  probable 
that  the  increased  facilities  of  access  to  market  may  have  stimulated  the  growth 
in  the  river  counties  beyond  the  measure  duo  to  their  climatic  advantages. 

The  counties  located  around  and  not  distant  from  the  minor  lakes  present  a 
rate  of  increase  in  their  fruit  product  proportioned  to  the  advantages  of  their  posi- 
tion, Avhen  compared  wath  those  of  the  latter  section,  as  well  as  with  each  other. 
Then:  rate  of  increase  varies  from  forty-three  for  Cortland  to  three  hundred  for 
Ontario,  Avith  an  average  of  one  hundred  and  sixty-five  per  cent,  advance  on 
the  crop  of  1849.  Schuyler  being  a  new  county  formed  fix>m  Steuben  and 
Tompkins,  these  do  not  exhibit  the  rates  of  increase  properly  then:  due.  The 
expansion  of  fruit  culture  in  this  favored  district  is,  however,  sufficiently 
marked. 

Extenduig  oui*  view  to  the  southern  tier  of  counties,  the  plateau,  which  is  an 
extension  from  northern  Pennsylvania  and  often  1,200  to  1,500  feet  high,  with 
deep  valleys  worn  by  the  head-waters  of  the  Susquehanna  and  the  Alleghany, 
we  find  a  strong  contrast  among*  the  series,  as  well  as  on  comparing  the  entire 
region  with  that  adjoining  it  on  the  north.  While  some  of  these  counties  have 
made  a  great  growth  from  small  beginnings,  others  from  .an  advanced  state  show 
an  extraordinary  decline — so  much,  indeed,  as  to  tlurow  doubt  on  the  value  of  the 
census  retmns  for  one  county.  Thus  Alleghany  county,  from  a  product  of 
44,000  in  1849,  declined,  if  we  may  tmst  the  census  of  1860,  to  $1,263  in  1859. 
Cattaraugus  exhibited  a  decline  of  fifty  per  cent.,  which  is  greater  than  that 
shown  by  any  other  county.  The  southern  tier  of  plateau  counties  is,  on  the 
whole,  compelled  to  submit  to  appear  as  retreating  instead  of  advancing  in  the 
march  of  pomological  progi-ess. 

In  strong  contrast  to  the  condition  of  fi*uit-^rowing  in  the  southern  border 
counties  is  the  extraordinary  increase  of  the  product  of  those  which  border  on  the 
great  lakes,  as  ^hown  in  the  returns  tabulated.  The  least  progress  was  made  by 
the  most  northern  county,  Jefierson,  Erie  ranking  next.  Both  of  these  are  most 
exposed  to  winds  which  flow  from  the  northwest  and  west,  and  pass  over  but  a 
narrow  expanse  of  water  before  reaching  the  counties  of  Jefierson  and  Erie. 
Livingston  and  Wyoming  counties  are  more  remote  from  the  waters,  and  show  a 
much  lower  rate  of  increase  than  the  lake-border  coimties,  but  much  iif  advance 
of  Erie,  perhaps  because  more  under  the  lee  of  Lake  Ontario.  Thus  the  rate  of 
increase  in  these  lake-protected  districts  varied  from  7  to  721  per  cent.,  and  from 
$456,000  m  1849  to  $1,504,000  in  1859. 

In  a  sketch  of  the  horticulture  of  western  New  York,  by  P.  Barrj",  in  tha 
Transactions  of  the  New  York  State  Agricultural  Society  for  1843,  he  says: 
"It  is  sho^v^l  by  correct  statistical  information  that  more  than  15,000  bar- 
rels of  apples  have  been  sold  the  present  season  in  the  Boston  market  from 
New  York  at  two  dollars  per  barrel,  an  aggregate  of  $30,000.  This  is  no  in- 
considerable item  in  the  products  of  our  State ;  and  yet  there  are  thousands  of 
fanners  who  have  not  an  apple  on  their  places  fit  to  be  eaten  at  home,  much  loss 
to  be  sent  to  market."  How  much  the  farmers  of  western  New  York  have 
prohtcd  by  the  above  stiictm-es,  and  those  of  other  pomologists,  may  appear  in 
tJw  few  statistics  for  1855  and  1865,  wlAcbiWy^  CQm^i  \\\tk\xv  our  reach. 
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*'  The  apple  crop  of  western  New  York  for  1865  wiis  largo.  The  line  weather 
of  Bepteraber  and  October  was  very  favorable  for  peifectiug  the  fiiiit,  and  the 
iiic:reai?ed  size  attained  thereby,  it  is  said,  added  several  thousand  barrels  to  the 
ag£n"C£ratc.  Prices  ruled  liigh,  from  foinr  dollars  to  five  dollars  per  barrel,  and 
many  fanners  realized  more  from  a  few  acres  in  orchard,  w^th  little  labor,  tlian 
from  all  the  toil  and  expense  bestowed  upon  the  remainder  of  their  farms.  The 
shipments  from  one  village  on  the  Central  railroad,  eighteen  miles  w^est  of  Roche& 
icv,  amounted  to  nearly  28,000  barrels.  One  grower  alone  furnished  15,000 
barrels  this  year.  Last  year  (1864)  the  same  grower  supplied  from  9,000  to 
10,000  barrels,  while  in  1863  the  same  orchard  proditccd  35,000  barrels  of 
apples."  Tlio  apple  crop  in  Now  England  having  proved  a  total  failure  in  1865, 
prices  were  accordingly  much  enhanced,  and  the  profits  of  the  fruit-growers  of 
western  New  York  greatly  increased  thereby. 

In  warm,  sheltered  situations,  within  a  short  distance  of  the  shores  of  Lake  On- 
tario and  the  minor  lakes,  peaches  are  sometimes  produced  in  great  quantities, 
rivalling,  in  appearance  at  least,  those  of  New  Jersey,  Delaware,  and  Maryland. 
The  crop,  however,  ripens  late,  and  it  is  not  until  the  middle  of  September  that 
they  are  almndant.  In  1855  nearly  $100,000  worth  of  peaches  were  raised  in 
New  York,  much  the  larger  proportion  of  which  wore  grown  on  Lake  Ontario,  and 
near  the  lakes  Seneca  and  Cayuga. 

That  the  extraordinary  influence  of  the  lakes  is  limited  mainly  to  the  valley  in 
which  they  lie,  is  shown  by  the  following  sketch  of  the  climate  of  Canada  adjoin- 
ing thereto,  extracted  fi-om  "Eighty  Years'  Progress  of  British  America:''  "The 
western  peninsula  of  Canada  has  its  climate  greatly  modified  by  the  vast  lakes 
which  almost  surround  it.  The  valley  of  the  St.  Lawrence  below  Kingston,  as 
far  as  tide-water,  is  removed  from  this  ameliorating  influence.  The  north  shores 
of  Lakes  Huron  and  Superior^  and  the  back  country  north  of  a  line  extending 
from  Lake  Huron  to  Ottawa,  and  removed  from  the  influences  of  the  great  lakes, 
possess  a  very  rigorous  climate,  in  which  the  intense  winter  cold,  prolonged 
through  many  months,  is  followed  by  a  short,  hot  summer,  succeeded  by  genial 
autumn  months." 

TEMPERATURE  OF  LAKE  ONTARIO. 

It  is  proposed  to  demonstrate,  from  instrumental  observation,  the  influence  of 
these  waters  upon  fr-uit-growing.  The  illustrations  will  suffice  for  all  of  the 
districts  near  the  northern  lakes,  with  some  modifications  dependent  on  their 
extension,  inclination,  size,  and  latitude. 

The  most  complete  series  of  observ^ations  on  the  temperatm*e  of  the  lake 
waters  are  those  made  by  request  of  Prof.  Dewey,  *  from  the  mouth  of  the 
Genesee  river,  on  the  south  side  of  Lake  Ontario,  to  Coburg  on  the  Canada  side, 
distant,  perhaps,  fifty-five  miles,  and  nearly  opposite  on  the  north.  They  may 
be  found  in  the  American  Journal  of  Science,  (SiUiman's,)  vol.  33,  p.  402.  That 
exten<icd  and  systematic  examinations  of  the  temperature  of  the  lakes  at  various 
depths  and  positions,  and  at  successive  dates  tluroughout  the  growing  season, 
have  not  been  made  by  the  many  intelligent  and  educated  local  horticulturists, 
is  surprising. 

The  following  observations  were  made  on  water  drawn  from  the  depth  of  one 
foot.  The  temperature  of  the  water  from  a  depth  of  three  feet  Avas  not,  however, 
sensiblv  different  fr*om  that  taken  from  near,  the  surface. 
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North  of  Genesee  river,  half 
mile  from  its  mouth.     The 
remaining  observations  were 
made  at  stations  distant  from 
6  to'7  miles  apart,  except  the 
last,  which  was  made  on  land- 
ing at  Coburg,  Canada. 
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Qarres  of  temperatnre  of  water  observed  at  snccepsive  statioDs  across  Lake  Ontario    ^ 
from  Rochester  to  Cobnrg,  from  May  to  November. 


Cnrres  of  temperature  of  water  observed  at  each  station  between  Rochester  and  Cobnrg, 
about  6i  miles  apart,  from  May  to  November. 


Cnrves  of  temperatnre  of  air  observed  at  the  above  stations. 


1837. 
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TLe  accompanying  curves  of  tempemture  for  each  series  of  observations,  con- 
ducted across  the  lake,  tniII  exhibit  the  variations  in  the  heat  of  the  surface-waters 
aj?  the  season  advances. 

Thus  from  May  15  to  August  9,  the  temperature  at  the  mouth  of  the  Genesee, 
where  the  waters  from  the  land  predominate,  is  higher  than  at  any*station  across 
the  lake,  or  on  the  Canadian  shore.  At  the  second  station,  haK  a  mile  from  the 
mouth  of  the  Genesee,  where  its  waters  tixe  well  mingled  with  those  of  the  lake. 
the  temperature  in  May  rapidly  declines  to  45®,  and  continues  to  descend,  for 
thirteen  miles  beyond,  until  it  reaches  37 J°,  which  it  retains  with  a  very  slight 
rise  to  38°,  39J°,  and  40°,  to  ^vithin,  perhaps,  fifteen  miles  of  the  Canadian  shore, 
when  it  suddenly  rises  to  52°,  On  May  15th  and  22d,  a  close  parallelism  is 
maintained  throughout  the  line  of  observations,  showing  tliat  the  warming  in- 
fluences of  the  sun's  rays  upon  the  land  ^waters  have  not  reached  their  highest 
activity.  By  June  19,  this  action  has  begun  to  show  its  effects  on  the  shore 
watei's,  though  those  in  mid-lake  are  yet  scarcely  changed.  This  central  chan- 
nel is  chilled,  no  doubt,  by  the  influx  of  the  cold  waters  of  the  upper  lakes,  and 
the  accumulations  of  ice  near  the  outlet  of  Lake  Erie,  which  frequently  do  not 
disappear  until  some  time  in  May.  The  shallow  waters  of  Lake  Erie,  which  are 
closed  to  navigation  in  December,  and  continue  more  or  less  frozen  until  March 
or  April,  have  an  effect  in  retarding  the  "  wanning  up  "  of  Ontario  to  a  marked 
degree.  These  cooling  agencies  removed,  the  action  of  the  ordinary  law  of  heat, 
exchange,  and  restoration  of  equlibrium  comes  into  action.  On  July  15,  the 
sliore  waters,  for  thirteen  miles  out,  are  nearly  as  warm  as  those  but  half  a  mile 
distant,  where  they  suddenly  descend,  to  53°,  a  fall  of  10°  in  seven  miles.  This 
they  retain  with  slight  decline  until  on  approaching  the  northern  shore  they  rise 
to  58°,  and  reach  59°  at  Coburg.  The  ciu.*vc8  of  temperature  taken  across  the 
lake  are  thus  losing,  at  every  new  series  of  observations,  then:  extreme  curvature, 
and  becoming  more  rectilinear,  until,  in  August,  they  are  but  slightly  deflected 
in  mid-lake  from  the  average  temperature  for  that  month  entirely  across.  In 
August,  a  maximum  has  been  reached  at  the  mouth  of  the  Genesee  river  of  73°, 
and  70°  half  a  mile  distant  therefrom,  though  at  Cobm-g  the  highest  water 
temperature  is  now  but  63°,  thus  giving  at  the  heicfht  of  summer  ten  degrees  of 
warmth  to  the  New  York,  over  that  of  the  Canadian  shore.  The  temperature 
of  tlie  air  by  day,  is,  however,  nearly  the  same  at  these  places  through  June, 
July,  and  August,  descending,  in  mid-lake,  14°  in  June,  5°  in  July,  and  but  2° 
in  August  above  the  measure  observed  on  the  extremities  of  the  line  near  the 
shores. 

A  reverse  order  of  changes  takes  place  in  autumn.  In  early  September  the 
temperature  on  the  southern  shore  declines  nearly  10°  below  that  of  August,  and 
retains  this  lower  measure  of  4°  to  7°  until  within  twenty  miles  of  the  Canada 
shore,  where  it  has  declined  less  rapidly,  and  is  1°  higher  at  Coburg  than  in 
early  August.  In  October,  or  by  the  16th  of  that  month,  a  greater  change  has 
come  over  the  curve  of  temperature  across  the  lake,  as  noted  at  the  surface.  The 
waters  of  the  Genesee  are  now  5°  colder  than  the  lake  haK  a  mile  distant, 
and  7°  colder  than  watere  seven  miles  therefrom.  This  temperature  of  53°  or  54° 
at  seven  miles  distant,  they  retain  beyond  the  middle  of  the  lake,  and  decKne 
gradually  to  52°  and  51°  on  the  northern  shore,  maintaining  thus,  a  nearly 
uniform  temperature  fr'om  wde  to  side. 

In  the  middle  of  #November  the  siurface  watere  throughout  have  an  average 
temperature  of  45  J°,  varying  but  1  J°  from  this  mean,  and  that  at  the  mouth  of  the 
Genesee,  is  1°  lower  than  on  the  Canadian  side. 

The  temperature  of  the  an*  in  contact  with  the  waters  of  Lake  Ontaiio  varied, 
of  course,  according  to  the  prevailing  wdnds.  In  May  the  air  over  the  mid-lake 
was  1J°  to  16°  higher  than  the  surface  waters;  in  June,  3°  to  14°;  in  July,  9^ 
to  10°;  in  August,  about  8°;  in  September,  0°  to  3°,  and  in  October,  0°  to  5°, 
while  in  November  the  waters  stood  6°  to  10°  in  mid-lake,  aod  14°  higher  than 
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the  air  above  them  over  much  of  the  remaining  distance  to  near  the  northern 
shore.  The  highest  atmospheric  heats  were  in  August,  73°  and  74°,  while  the 
waters  were  but  66°  and  69°,  with  a  southwest  wind;  the  lowest,  32°,  in 
November,  near  the  northern  shore,  whi^e  the  watere  were  then  46°  at  the  sur- 
face. An  exceptional  high  temperature  of  77°  is  recorded  in  May  at  half  a  mile 
from  the  Genesee,  though  the  waters  were  then  46°  and  the  mean  for  the  day 
59°,  and  that  of  the  air  at  the  river's  mouth  but  66° ;  this  may  be  erroneous. 
The  foregoing  will  serve  to  interpret  the  diagram' of.  curves  of  temperatiure 
regarded  as  progressing  geographically  across  the  lake.  The  following  explains 
the  relative  changes  which  take  place  at  each  station  as  time  advances  through 
the  season :  From  May  15  to  May  22,  one  week  only,  a  rapid  rise  is  noted  at 
the  mouth  of  the  Genesee,  from  60°  to  68°,  followed  by  a  decline  to  63°  in  the 
middle  of  June,  which  last  is  due  to  the  influx  of  the  colder  waters  of  the  upper 
lakes.  By  July  15  the  temperature  has  ascended  to  that  of  May  22,  and 
advances  in  August  to  73°,  which  is  not  reached  at  any  other  station;  declines 
now  rapidly  to  the  middle  of  September,  and  precipitately  thence  to  the  middle  of 
October,  when  it  has  reached  47°,  and  to  44°  in  November,  Avhen  observ^ations 
ceased. 

A  general  r6sum6  may  conclude  tliis  extended  and  detailed  elucidation  of  the 
lake  and  air  temperatures  and  their  mutual  relations.  In  mnters  the  vapors 
rising  from  the  lake  fall  in  rain  or  snow  almost  daily  uver  a  belt  of  country  ex- 
tending from  6  to  10  and  sometimes  20  miles  inland,  thus  keeping  the  region 
almost  constantly  under  a  cloud  and  shielding  li-om  loss  of  heat.  From  the  6th 
to  the  10th  of  January,  1866,  a  period  of  excessive  cold  throughout  the  north- 
eastern part  of  the  United  Stdtes,  the  cold  c-ame  slowly  on,  borne  by  no  strong 
wind  or  storm  to  reduce  the  tempera,ture  suddenly ;  consequently  the  vapor  was 
wafted  over  Rochester  from  north  and  north  of  west,  and  the  extreme  observed 
waa  5°  to  15°  higher  than  at  places  20  miles  distant  from  the  lake. 

In  the  spring  the  vapor  continues  to  come  off  towards  the  south,  and  as  the 
water  does  not  cool  down  to  36°  until  Marclf  its  vapor  clouds  the  shores  by  night 
and  prevents  frosts  or  causes  light  rains,  so  that  for  8  or  10  or  15  miles  inland 
peaches  may  escape  the  cold  so  often  destructive  at  many  places  before  their 
blossoming  time;  apples  and  pears  also  are  favored  at  their  season  of  bloom, 
and  an  admirable  fruit  region  is  obtained  as  many  miles  wide  as  these  vapors  or 
rains  extend  inland.  The  same  agencies  prevail  through  the  summer  season, 
when  the  midsummer  heats  raise  additional  vapors  to  be  borne  by  the  cooling 
north  winds  over  the  lands  parched  by  drought,  arrest  the  too  rapid  cooling  dur- 
ing the  dry  nights  of  June  and  July,  and  shelter  the  tender  fruits  from  the  ex- 
cessive cold,  which  frequently,  in  conjunction  with  an  arid  atmosphere,  destroys 
the*  fruit  crop  generally  throughout  the  land.  In  autumn  the  moderate  heat  ac- 
quired by  the  summer  warming,  which  has  probably  reached  the  depth  of  100 
feet  or  more,  is  gradually  given  out;  the  Ij^o  having  attained  a  nearly  uniform 
temperature  over  its  entire  surface,  its  warm  vapors,  still  borne  by  the  northerly 
winds  over  its  southern  shores,  prolong  the  gi'owing  season  and  prevent  the 
access  of  early  frosts.  This  longer  autumn,  though  favorable  to  the  maturation 
of  apples,  is  not  sufficiently  warm  near  the  lake  shore  for  perfecting  the  better 
class  of  grapes. 

IJtke  Ontario  is  so  large  and  so  deep  that  it  never  freezes  in  winter  to  any  great 
extent.  The  ice  formed  along  the  shores  is  soon  broken  by  the  wnves,  and  is 
only  formed  in  any  considerable  quantity  very  late  in  the  winter,  after  a  long 
season  of  cooling,  and  when  the  surface  has  been  unruffled  for  some  days.  The 
temperature  of  the  entire  lake  waters  can  never  be  reduced  to  32°,  as  by  some 
supposed ;  for,  owing  to  a  law,  now  beheved  to  be  general,  that  bodies  shall  expand 
as  they  approach  the  point  of  congelation,  the  maximum  density  of  water  is  not 
at  32°  but  at  39°.2  Fahrenheit,  andafter  passing  the  latter  point  it  expands  until 
it  fi-eezes,  and  thus,  though  colder,  floats  upon  warmer  waters.    The  surface 
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waters  therefore  cool  until  they  reach  39°.2,  and,  having  thus  become  heavier, 
sink  and  are  replaced  by  wanner  waters  to  undergo  the  same  process  until  the 
whole  mass  is  cooled  to  39°.2.  After  this  the  sm-face  waters  may  congeal,  because, 
being  now  specifically  lighter,  they  must  float  and  continue  exposed  to  radiation. 
Ice  being  a  poor  conductor  of  heat  then  acts  as  a  protector,  and  the  waters 
beneath  are  shielded  from  rapid  cooling,  so  that  diunng  the  coldest  winter  a  ther- 
mometer indicates  but  39°.2  Fahrenheit  if  sunk  a  fcAv  feet  beneath  the  ice.  Were 
this  law  not  operative,  icn  would  form  first  at  the  bottom  of  the  lakes  and  ponds, 
and  gradually  accumulate  until  the  whole  would  become  a  frozen  mass  which 
the  hottest  summei*8  could  not  thaw. 

THE  FKUlT  DISTRICT  ON  THE  SOUTHERN  SHORE  OF  LAKE  ERJE. 

The  southern  shore  of  Lake  Erie  presents  one  of  the  most  interesting  evidenc<*5 
of  an  extended  district  wherein  the  local  climate  is  much  modified  by  the  imme- 
diate presence  of  water.*  The  grapes  of  Kelley^s  island  and  vicinity  are  so 
well  known  and  esteemed  as«to  render  it  almost  superfluous  to  refer  to  them  as 
evidence  of  the  capabilities  of  the  district.  By  enthusiastic  residents  the  country 
bordering  the  west  end  of  Lake  Erie  is  pronounced  the  best  as  respects  climate  and 
soil  for  til e  production  of  the  grape  and  some  other  delicate  fniits  to  be  found 
east  of  the  Rocky  mcmntains.  In  this  opinion  there  appears  to  be  strong  reason 
to  coincide,  for  while  the  fniits  here  produced  have  generally  excelled  in  flavor 
and  fairness  all  with  Avhich  they  have  been  properly  compared,  the  certainty  oi 
a  full  crop  annually  seems  to  admit  of  "  no  such  word  as  fail."  For  many  years 
the  crop  of  gi'apes  was  as  certain  as  a  crop  of  com,  none  of  the  impairing  or  de- 
stmctive  pests  of  mildew  or  rot  ha\nng  seriously  affected  the  fruit  or  leaves, 
though  raging  destructively  in  distant  districts. 

For  more  tlian  twenty  years  prior  to  1865  theix)  had  beefi  no  failure  of  the 
gi'ape  crop  at  Kelley's  island. and  district  adjoining.  In  the  latter  year,  at  many 
places  on  the  southern  shore,  the  sea^n  was  unfavorable  both  for  the  fruit  and 
the  vines,  but  the  injury  was  by  no  means  as  extensive  as  has  been  reported.  It 
is  said  to  have  mnsen  in  a  measure  from  the  effects  of  hot  sunshine  alternating 
with  frequent  showere,  and  was  most  apparent  on  sandy  soil,  which  is  here 
deemed  less  favorable  than  a  heavy  loam.t 

It  is  no  new  thing  to  suffer  to  some  extent  on  unfavorable  soils  from  mil- 
dew and  the  residents  of  Kelley^s  island  and  the  adjoining  district  do  not 
claim  for  it  entire  exemption  from  either  leaf  blight  or  rot.  Long  experience 
has  shown,  however,  that  when  the  grape  crop  is  indifferent  throughout  the  north- 
ern States  generally,  here  it  is  very  good.  When  it  has  been  entirelv  destroyed 
elsewhere,  hero  it  has  been  of  moderate  amount  and  quality,  or  equal  to  its  best 
years  in  both  respects.  The  year  1865  was  an  illustration  of  both  of  the  latter  con- 
ditions ;  throughout  the  east  and  the  west,  almost  ever}^where,  except  immedi- 
ately along  the  Hudson,  near  the  minor  lakes,  on  the  islands  of  Lake  Erie,  near  the 
Atlantic  ocean,  in  New  Jersey,  and  perhaps  near  Lake  Michigan  and  on  the  borders 


*The  belt  of  lake  shore  on  the  south  side  of  Lake  Erie  adapted  to  vine-growing  is  re- 
garded as  extending  from  Dunkirk  and  Fredonia,  in  New  York,  to  Port  Clinton,  in  Ohio, 
including  the  islands  and  peninsula  near  Sandusky.  This  belt  is  200  miles  in  length  with 
an  average  breadth  of  about  5  miles,  over  most  of  which  the  grape  is  found  to  flourish  and 
ripen  remarkably  well.  Within  this  belt,  according  to  excellent  authority,  that  of  M.  B. 
Bateham,  Fecretary  of  the  Lake  Shore  Grape-growers*  Association,  there  are  about  8,000  acres 
planted  with  grape  vines,  These  are  all  included  within  six  counties  which  border  the  lake. 
About  1,000  acres  are  planted  with  vines  around  Cincinnati,  and  1,000  acres  on  the  Ohio  hills 
eastward  and  in  the  interior  of  the  State. 

t  William  Griffith,  one  of  the  pioneers  in  grape-growing,  stated  at  the  fruit-growers*  meeting 
at  Rochester,  New  York,  in  June,  18G6,  that  he  had,  in  ](:J65,  a  crop  of  Catawbas  weighing 
three  tons  to  the  acre,  and  had  raised  a  crop  every  year,  except  one,  for  20  years  past.  His 
vineyard  is  almost  at  the  extreme  eastern  end  of  the  favored  belt  or  wine  region  of  Lake  Erie. 
TJjIs  experienced  grower  prefers  a  dry,  hard»  forbidding  soil  for  grapes. 
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of  tLe  Mississippi,  the  Catawba,  Isabella,  and  Delaware  were  an  almost  total  fail- 
ure. That  the. Catawba  and  Isabella  were  successfully  grown  in  the  districts 
nndtn-  consideration  is  proved  by  the  display  of  grapes  at  the  grape-growei-'s  ex- 
hibition at  Sandusky  in  the  autumn  of  1865,  as  well  as  by  abundant  testimony 
of  ix»liable  private  correspondents.  This  display  was  pronounced  ^^magnificent,'* 
whole  canes  loaded  with  enormous  clusters  as  well  as  detached  bunches  having 
be<'n  exhibited,  mostly  Catawbas  and  Isabellas. 

From  a  report  made  by  F.  R.  Elliott  to  the  northern  Ohio  and  Lake  Shore 
grape-growei*s'  association,  wo  learn  that  the  wine  made  in  the  section  of  the  wine 
i*egion  east  of  Cleveland  in  1865  amounted  to  40,000  galhms,  in  the  section  west 
of  Cleveland  to  150,000  gallons,  and  in  the  immediate  vicinity  of  that  city  to 
89,000  gallons,  making  a  total  of  279,000  gallons  of  wine,  valued,  at  wholesale 
prices,  at  between  $500,000  and  $600,000.  Had  the  entire  crop  of  1865  been 
converted  into  wine,  the  product,  according  to  the  estimate  of  the*  same  observer, 
would  have  amounted  to  the  immense  return  of  2,000,000  gallons — ample  e\'i- 
dence  of  the  continued  fruitfulness  of  the  vine  in  this  favored  district. 

The  experience  of  grape-growers  at  Kellej^s  island,  near  Sandusky,  Ohio,  hav- 
hig  proved  highly  satisfactory  for  many  years  past,  the  climate  of  the  district 
would  seem  to  fiimish  a  proper  measure  with  which  to  compare  or  contrast  that 
of  other  regions.  Meteorological  observations  have  been  made  on  the  island 
with  minute  attention  to  accuracy  for  seven  years  past,  and  on  the  lake  shore  and 
further  inland  for  a  longer  term. 

These  observations,  so  far  as  they  can  be  employed  for  comparison,  confinn 
the  assumption  that  a  certain  regular  march  of  season  or  difference  in  the  tem- 
perature from  month  to  month  is  demanded,  accompanied  by  a  high  degree  in 
July  and  August,  or  if  not  present  in  August,  then  in  September,  with  a  more 
rapid  decline  towards  the  end  of  the  latter  month  to  October  without  frost.  Uu- 
fortxmately  one  of  the  most  important  criteria  of  climate  has  been  neglected ; 
that  is,  the  amoimt  of  invisible  vapor  in  the  atmosphere  or  the  relative  humidity 
during  the  growing  season.  But  as  respects  temperature,  the  results  of  compari- 
son are  highly  interesting  and  instructive.  The  assumption  that  the  percentage* 
of  vapor  in  the  air,  or  properly  its  relative  humidity,  at.  Kelley's  island,  is  in 
excess  of  that  at  places  distant  from  the  lake  shore,  or  at  those  immediately 
thereon,  in  general,  is  highly  probable. 

The  following  tables  may  serve  to  illustrate  several  pec uliaii ties  of  the  cli- 
inate  of  Kelley's  island  and  enable  the  y eader  to  compare  the  mean  temperature 
of  several  years  past,  as  w^ell  as  to  contrast  thein  with  those  observed  at  places 
near  the  southern  shore  of  Lake  Erie  and  more  remote  and  beyond  its  influences: 

Mean  temperatures  observed  at  Kelley^s  island  for  seven  pears^  with  progressive  increase  or 

decline  from  month  to  month.  * 
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The  tfbservations  from  which  the  first  of  the  above  tables  was  4x)ii8trQcted 
were  raado  by  George  C.  Huntmgton,  an  experienced  meteorologist  and 
grape-grower,  resident  on  Kelley's  island.  Much  of  the  material  comprising 
both  of  these  tables  has  not  been  heretofore  published,  but  was  derived  from  the 
private  contributions  of  the  various  intelligent  meteorologists  residing  at  the 
stations  whose  monthly  means  are  noted  on  the  tables.  These  stations  extend 
from  the  w^estem  head  of  Lake  Erie  to  its  eastern  extremity  and  outlet.  That 
their  position  may  be  better  defined,  it  sliould  be  stated  that  the  first  station  at 
Monroe,  Michigan,  is  on  the  rivet  Raisin,  four  miles  from  its  mouth,  and  Toledo 
on  the  Maumee  river,  the  same  distance  from  the  lake,  and  both  near  its  head. 
Kelley's  island  is  not  far  from  Sandusky,  Oiiio.  Norwalk  lies  south  by  east  of 
Sandusky,  on  a  sandy  ridge,  ten  miles  from  the  lake.  Cleveland  is  on  the  shore, 
one-third  of  the  distance  from  the  head  to  the  foot  of  the  lake.  Austinburg  lies 
ten  miles  inland  from  Ashtabula  harbor,  and  about  midway  of  the  line  ot  the 
lake  shore.  "Welshfield,  in  Geauga  county,  is  about  twenty-five  miles  inland  from 
the  harbor  above  named.  Jamestown  is  situated  in  Chautauqua  county,  New 
York,  near  the  head  of  the  lake  of  that  name,  and  twenty-two  iniles  inland,  near 
the  foot  of  Lake  Erie,  while  Bufialo  lies  at  the  extreme  end  and  outlet. 

On  examining  the  table  of  Kelley's  island  mean  temperatures,  it  will  appear 
that  the  column  for  May  exhibits  a  remarkable  uniformity^  the  mean  having  been 
60**  or  thereabouts  for  five  of  the  eight  years  reported.  That  for  1861-'62-'63 
fell  below  this  mean;  but  the  former  only  waj  much  below  the  average.  This 
similarity  of  means  for  May  is  evidently  due  to  the  uniform  temperatures  of  the 
cold  waters  of  the  upper  lakes,  chilled  by  the  melting  ice  of  Huron,  or  fi'om  be- 
neath the  yet  unthawed  surface  of  Superior.  As  the  upper  portion  of  the  lake 
which  surrounds  the  islands  is  shallow,  having  a  nearly  level  bottom,  with  an 
average  depth  of  thirty  feet,  the  icy  waters  of  the  upper  lakes  at  once  affect  the 
temperature  of  the  air  above  it,  and  continue  to  temper  it,  while  thawing,  to  a 
considerable  extent,  ia  going  on  in  the  colder  lakes,  whose  waters  flow  through 
it  Again,  the  temperatures  for  June  present  a  striking  similarity,  from  year  to 
year,  throughout  the  term  of  seven  years,  that  for  1865  being  a  remarkable  ex- 
ception. These  temperatures  advance  at  a  certain  moderate  rate  over  those  of 
May,  varying  on  both  sides  of  a  mean  of  7°,  except  in  the  years  1861  and  1865, 
when  this  advance  was  remarkable,  and  reached  about  15°,  a  march  of  tempera- 
ture w^hich  proved  highly  destructive  in  some  districts,  and  was  somewhat  inju- 
rious at  Kelley's  island.  The  increase  of  mean  heat  reached  in  July,  as  com- 
pared with  the  mean  of  June,  would  average  about  5°;  but,  in  1865,  a  decline 
of  3**  occurred.  The  mean  temperatures  of  July  and  August  are  remarkably 
uniform,  presenting  an  average  variation,  for  seven  years,  of  less  than  one  half 
of  one  tenth  of  a  degree,  and  of  but  one  degree  for  the  eight  years  noted,  and  in 
no  year  varying  more  than  1 J  degree  from  the  mean,  except  in  1866,  when  a 
remarkable  decbne  was  apparent.  Thus,  if  the  heats  of  July  are  high,  they  are 
continued  through  August,  followed  by  a  moderate  decline  to  the  mean  for  Sep- 
tember, also  of  much  uniformity  from  year  to  year  through  seven  years  j  but  in 
1865  presenting  the  extraordinary  instance  of  a  rise  of  one  degi*ee,  or  a  warmer 
mean  temperature  in  September  than  was  experienced  in  July  or  August  of  that 
year.  This  high  temperature  proved  highly  advantageous  to  the  grape  ciop,  and 
caused,  in  conjunction  ^vith  a  warm  October  without  frost,  the  production  of  the 
greatest  crop  and  the  heaviest  must*  ever  known  at  Kelley's  island.     The  un- 

*  The  valae  of  the  coDtlnuod  high  heats  of  autumn,  and  the  consequent  perfect  maturing 
of  the  erape,  is  especially  recognized  in  the  richness  of  the  must,  or  the  newly-ejpressed 
juice  of  the  grapes,  g^own  on  Kelley*s  island,  as  compared  with  that  of  other  localities. 
Thus,  by  Ocehsle's  most-scale,  the  must  of  the  island  grapes  is  generally  at  90*^  to  9*2^,  and 
has  been  observed  to  reach  100^,  which  last  is  equivalent  to  about  24  per  cent,  of  sugar,  and 
fitted  for  the  production  of  wine  of  the  first  quality.  The  must  prepared  from  grapes  grown 
at  Cleveland  or  Sandusky  is  reported  to  weigh  from  75^  to  SiP  on  the  same  soile,  ana  may 
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towardness  of  the  early  season  was  thus  counterbalanced  by  the  extraordinary  and 
prolonged  autumn. 

The  march  of  the  seasons  is  thus  shown  to  be  remarkably  imifonn,  indicating 
the  action  of  some  great  equalizing  agency  whicli  maintains  its  steady  influence 
from  year  to  year,  with  rare  exceptions.  These  exceptions,  more  or  less  injurious 
in  their  results  at  Kelley's  island,  occurred,  as  we  have  observed,  in  1865,  and 
serve  to  show  wherein  the  value  of  the  former  climatic  arrangements  consisted. 
In  the  season  of  1865,  though  the  normal  mean  of  about  60°  appeared  in  May, 
that  for  Juno  was  an  abnormal  advance  of  15J°,  and  reached  the  high  mean  of 
74J°,  which  is  not  commonly  known  till  July.  This  high  heat,  which  prevwled- 
throughout  the  northern  ancl  western  States,  with  abundant  rains,  stimulated  the 
growth  of  wood  and  foliage  as  in  a  semi-tropical  clime.  This  extraordinary 
gro\\ih  and  succulency,  followed  by  a  reduction  of  temperature,  for  July,  of 
nearly  3®,  and  below  the  average  of  years  of  excellent  product,  and  a  continuance 
or  increased  fall  of  rain  in  Jujy,  could  but  prove  unfavorable  to  the  healthy 
development  of  the  vine,  and  the  timely  elaboration  of  the  elements,  on  the  pres- 
ence of  which  depends  the  value  of  its  fruit,  and  fears  were  entertained  for  the 
safety  of  the  crop. 

That  this  decline  from  June  to  July  was  general  from  the  head  to  the  foot  of 
the  lake,  where  it  disappeared,  and  that  it  was  attended  by  extremes  .which 
varied  still  more,  may  be  seen  by  the  table  of  comparative  temperatures  of 
places  along  the  lake  shore.  At  Monroe  a  fall  of  6°,  and  at  Toledo  of  4°,  was 
noted,  while  the  minima,  or  lo\\^est  temperatures,  for  July,  at  7  a.  m.,  exhibit  the 
remarkable  measure  of  58°  on  the  island,  when  50°  was  observed  at  Cleveland, 
and  at  other  places  52°  to  55>*, 

It  is  true  that  these  unfavorable  conditions  were  attended  by  average  July  and 
August  means  at  the  island,  where,  indeed,  the  best  success  w^as  reached ;  but  on 
the  south  shore  of  the  lake,  from  Toledo  to  Buffalo,  the  August  mean  was  3°  to 
5°  lower  than  the  average  in  favorable  seasons,  and  the  minima  were  again  re- 
duced below  those  at  the  island,  and  still  lower  than  that  of  July,  wMlo  the 
island  minimum  for  August  was  higher  than  that  of  the  preceding  month.  At 
Cleveland  this  lowest  temperature,  at  7  a.  m.,  was  47°,  a  destructive  measure  for 
August,  indicative,  as  it  is,  of  a  still  greater  extreme  during  the  night,  at  liouis 
when  observations  are  not  recorded.  Accordingly,  along  the  shore  of  Lake  Erie, 
the  grape  crop  suffered  materially.  The  same  causes  operating  over  almost  the 
entire  northern  section  of  the  Union,  brought  with  them  destruction  to  the  grape, 
and,  in  many  instances,  to  the  vine,  wherever  the  high  heats  of  June  and  abund- 
ant rains  with  a  subsequent  marked  decline  of  temperature  and  excessive  drought 
prevailed,  and  to  these  conditions  there  were  few  exceptions.  On  Kelley's 
island  the  change  was  less  extreme ;  the  temperatures  by  night  did  not  declme 
to  an  mjurioiis  degree,  and  the  crops  escaped  material  damage. 

THE  SEASON  OF  1866. 

The  year  1866  exhibited  wide  departures  from  the  mean  temperatures  and  ex- 
tremes of  temperature  generally  observed,  having  been  remarkable  for  eKtraor- 
dinaiy  heat  and  cold ;  even  the  favorable  surrounoings  of  Kelley's  island  did  not 
entirely  protect  the  vino  from  these  untoward  influences. 

The  winter  of  1865-'66  was  extremely  cold,  both  in  the  east  and  west.  In 
December,  1865,  the  low  temperatures  of  from  4  to  22  degrees  below  zero  were 
observed  over  northern  Illinois,  "Wisconsin,  and  Iowa,  while  the  heats  of  July 

over  the  same  region  were  95°,  100°,  and  104°.     In  January,  1866,  the  cold  was 

• 

coDtain  from  15  to  17  per  cent,  of  sugar;  on  the  sandy  soils,  65  to  70  per  cent,  is  esteemed 
good  on  the  lake  shore.  At  Cincinnati  the  most  varies  from  75^  to  90^,  or  from  15  to  20  per 
cent,  of  sugar.  The  highest  measures  above  noted  were  observed  at  Kelley's  island  in  the 
/arorable  autumn  ofldSb. 
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excessive  on  ono  day  over  New  England,  New  York,  Pennsylvania,  and  New 
Jersey,  the  extremes  observed  at  7  a.  m.  having  been  the  lowest  ever  before 
recordeil.  Thus — 21®  in  Massachusetts — 25°  in  Connecticut— 28°  in  New  York, 
and — 12°  in  New  Jersey,  are  very  extraordinary;  though  the  tnie  minima,  indicated 
by  a  self-registering  thermometer,  were  from  2  to  5  degix?es  lower  than  the  above. 

The  heats  in  July  were  equally  abnonnal  and  oppressive  in  the  eastern  States. 
The  first  half  of  July  was  the  hottest  obsei-ved  at  Rochester,  New  York,  for 
30  years  past ;  at  Newark,  New  Jersey,  no  July  for  23  years  had  had  a  higher 
mean;  and  for  40  years  Philadelphia  had  not  known  a  hotter  period,  if,  indeed, 
any  so  extreme  had  ever  before  been  knoAvn.  Five  stations  in  Pennsylvania 
recorded  the  temperature,  at  2  p.  m.,  at  100°  and  101°,  and  several  othere  97** 
to  99°;-  in  New  Jersey,  thi-ee  stations  noted  101°  and  102,  and  seven  97°  to  99°; 
in  New  York,  four  recorded  100°  to  102°,  and  six  97°  to  99°;  in  Connecticut 
and  Massachusetts,  100°,  102°,  and  103°  Avere  observed,  and  in  Vermont  106° 
appears  to  have  been  reached.  The  high  temperatm-es  were  mostly  observed  on 
the  16th  or  17th  of  July.  In  Ohio,  98°  and  100°  were  recorded  at  several 
stations;  and  Indiana,  Illinois,  and  the  northwest  were  oppressed  with  the  same 
extreme  heat,  though  m  general  a  few  degrees  less  excessive.  In  some  places  in 
New  Jersey,  no  day  entirely  cloudy  was  observed  in  July;  and  102°  was 
observed  at  Haddonfield  and  Moorestown,  and  99°  at  Seaville,  on  the  Atlantic 
coast,  near  Cape  May. 

In  some  districts  the  drought  of  July  was  excessive,  while  in  others  the  rain- 
fall was  very  heavy  and  frequent.  This  was  especially  the  case  in  Utah,  a  very 
nnuBoal  occurrence  at  this  season,  in  Kansas,  Missouri,  Iowa,  Illinois,  Kentucky, 
Indiana,  and  southern  Ohio.  But  in  June  the  clouds  were  emptied  upon  Kansas, 
Minnesota,  northeastern  Ohio,  the  lake  shore,  and  northern  New  York.  On  the 
lake  border  of  Ohio  the  fall  of  rain  was  theigreatest  recorded  for  many  years. 
The  storm  accompanying  was  the  most  severe  ever  known  at  this  season,  and  the 
destruction  of  property  on  the  lake  was  very  groat.  Upwards  of  10,000  sheep, 
it  is  said,  perished  in  Erie  county,  Ohio,  aione,  from  the  effect  of  the  wet  and 
cold,  consequent  upon  exposure  after  shearing. 

The,  Isabella  and  Catawba  vines  blossomed  at  Kelley's  island  on  the  21st 
and  24th  of  June,  from  one  to  four  days  later  than  their  hitherto  uniform  appear- 
ance; and  as  they  flowered  irregularly,  and  some  of  the  berries  were  formed 
before  the  blossoms  opened  on  other  parts  of  the  same  raceme,  they  ripened 
unevenly,  and  the  crop  was  impaired  in  beauty  and  value.  It  has  been  repeat- 
edly observed  that  the  best  grapes  follow  blossoms  that  appear  at  the  same  date, 
when  the  weather  is  warm  and  dry. 

The  mean  temperature  of  July,  1866,  at  Kelley^s  island,  was  5°.  17  above  the 
mean  for  seven  years  preceding,  and  nearly  1^°  above  that  of  the  warmest  July 
(that  of  18ft4)  hitherto  recorded;  Avhile  that  of  August  was  far  below  the  usual 
mean  for  that  month,  and  frosts  were  known  in  the  interior  of  Ohio.  The  lowest 
temperature  at  Kelley's  island,  in  August,  was  55>*j  while  at  sunchy  places  in 
the  interior,  beyond  the  lake  influence,  it  fell  to  42°,  47°,  and  48°.  The  tem- 
perature of  Lake  Erie,  on  the  first  of  August,  rose  to  75°,  the  mean  of  several 
years  past;  and  presented  a  barrier  against  fi'ost  on  the  island  which  it  sur- 
rounded. At  many  stations  the  cold  of  August,  1866,  was  observed  to  have 
exceeded  that  before  on  record.  At  Newark,  New  Jersey,  the  mean  temperature 
was  nearly  four  degrees  lower  than  had  been  observed  for  23  years;  and  at 
Rochester,  New  York,  and  Steubenville,  Ohio,  it  Avas  colder  than  had  been  noted 
for  30  years,  the  period  over  which  the  records  extended.  In  some  places  it 
was  six  degrees  below  the  general  average  for  the  month,  and  at  others  it  was 
wet  and  disagreeable,  and  fi'ost  was  seen  at  many  places  in  Massachusetts,  New 
York,  Pennsylvania,  Ohio,  Michigan,  Indiana,  Illinois,  and  the  northwest. 

Extremes  so  great  could  not  fail  to  prove,  injurious  to  the  vine,  or  to  its  pros- 
pective crop  of  trait.    Accordingly,  we  find  it  to  have  been  greatly  injured  by 


170  AGEICULTURAL  REPORT. 

tlie  cold  of  Janiiaiy,  on  the  Atlantic  border,  by  the  heat  and  drought  at  some 
places,  by  heavy  rains  at  othere  in  inland  districts,  and  that  it  did  not  entirely 
escape  damage  on  the  lake  shore  of  northern  Ohio.  At  Kelley^s  island  the  crop 
was  much  smaller  than  that  of  18G5,  which  was,  however,  perhaps  the  greatest 
ever  grown. 

Such  a  combination  of  adverse  influences  as  above  noticed  may  not  occur 
again  in  a  series  of  many  years ;  but,  in  the  opinion  of  observant  men,  there  is 
operating,  at  Kelle/s  island,  an  influence  which  will  continue  to  impair  its  fit- 
ness for  giape-growing. 

The  folloAving,  from  an  observant  and  highly  intelligent  gentleman,  long  resi- 
dent in  this  region,  is  worthy  of  record  and  attentive  consideration : 

"Your  observations  on  the  efiect  of  destroying  all  the  forest  trees,  still  too  much 
the  custom  among  our  farmers,  coincide  so  exactly  with  deductions  from  my  own 
experience,  that  I  felt  more  fully  confirmed  in  the  assurance  I  have  enter- 
tained of  their  truth  for  many  yeare  past.  When  I  first  came  here  to  reside, 
in  1838,  we  planted  apple,  peach,  pear,  and  all  the  finer  fruits  we  had  been 
accustomed  to  in  the  east.  For  a  number  of  years  all  went  well ;  the  country 
afforded  us  fine  peaches,  and  the  crop  was  sure.  But  when  the  island  b^an  to 
be  famous  for  its  grapes,  the  demand  for  land  rendered  it  too  valuable  ror  the 
growth  of  timber.  It  was  accordingly  divided  into  lots  of  one  to  twenty  acres, 
and  Avas,  of  course,  stripped  of  every  forest  tree  to  make  room  for  the  coveted 
vine,  and  even  the  division  fences  were  removed.  The  consequence  of  this  strip- 
ping has  been  that  the  peach  trees  have  wholly  disappeared,  being  unprofitable; 
most  of  the  apple  trees  have  been  rooted  up;  the  plums  and  cherries  have  gone 
witli  them,  and  scarcely  anything  is  grown,  where  the  soil  is  deep  enough^  but 
grapes,  grapes.  These  have,  until  within  a  few  years  past,  been  all  that  could 
be  desired;  but  we  cannot  but  conceive  that  it  is  probable  that  the  same  causes 
which  have  abnost  annihilated  our  ordinary  fi-uits,  may,  in  time,  affect  the  grape 
crop  in  like  manner,  and  I  do  verily  believe  that  it  would  ultimately  pay  to  sur- 
round ever}'-  vineyard  of  ten  acres  with  a  stone  or  brick  wall  ten  feet  high,  or  that 
the  results  of  this  protection  Avould,  in  ten  years,  fully  refund  the  outlay  through 
the  increased  value  of  the  crops."  • 

THE  TVESTEKN  SHORES  OF  LAKE  ERIE. 

That  the  lake  shores  wei-e  favomble  to  fmit-growing  had  long  been  known, 
though  we  have  been  slow  to  profit  by  the  knowledge,  as  applied  to  the  grape. 
In  1866  the  largest  crop  of  apples  in  Ohio  was  raised  on  the  western  reserve,  or 
the  line  of  counties  bordering  on,  or  not  distant  from,  the  southern  shore  of  Lake 
Erie.  The  crop  was  deficient,  even  in  western  New  York ;  yet,  from  the  above 
favored  region,  many  thousands  of  barrels  of  apples  Avere  shipped  to  CJhicago  and 
New  York,  at  remunerative  prices.  .  The  quality  Avas  also  superior.  The  western 
extremity  of  LakjB  Erie,  and  the  shores  of  Detroit  river,  were  favorite  locations 
with  the  early  French  settlers.  Near  Detroit  and  Monroe,  Michigan,  there  still 
exist  many  old  orchards  of  apples  and  peai*s  planted  by  these  pioneers,  Avhich  are, 
at  the  age  of  a  centurj'-  or  more,  vigorous  and  productive,  8hoA\dng,  unmistakably, 
the  strength  of  the  soil  and  the  geniality  of  the  climate.  Many  of  these  pear 
trees  have  continued  healthy  and  attained  magnificent  dimensions.  On  the 
banks  of  the  Detroit  river  there  are  trees  now  standing  nearly  tAA^o  centuries  old, 
lofty  and  beautiful,  lining  both  margins,  in  Michigan  and  Canada.  These  trees, 
though  planted  in  1675  or  1680,  are  often  loaded  with  fiiiit  to  this  day.  A 
rather  moist,  tenacious  soil,  readily  permitting  a  natm-al  drainage,  appears  most 
favorable  to  the  pear;  but  contiguity  to  a  large  body  of  AV^ater,  whereby  the 
severity  of  a\  inter  cold  is  lessened,  and  protection  in  summer  from  excessive  heats, 
afforded  by  a  himiid  atmospliere,  is  doubtless  the  most  unportant  condition  to  which 
these  trees  ai'e  indebted  for  their  freedom  from  disease  and  their  great  longevity. 


FRUIT  REGIONS   OF   THE   UNITED   STATES.  171 

The  valley  of  Raisin  river,  noted  for  its  beauty  and  fertility,  retains  to  this  day 
the  peculiar  merits  to  which  it  owes  its  cognomen.  At  the  city  of  Monroe,  dis- 
tant four  miles  from  Lake  Erie,  the  grape  crop  of- 1865  was  uninjured  by  mildew 
or  other  blights.  The  Delawares  were  fine,  and  the  Diana,  which  fails  to  ripen 
in  short  seasons,  matured  well  in  the  long  autumn.  The  Catawba  was  also  very 
fine  in  partly  sheltered  places,  but  is  not  reliable  in  the  open  ground,  as  the 
western  borders  of  the  lake  are  less  favorable  to  its  ripening  than  are  the  islands 
on  the  southern  shore. 

An  observant  lady  correspondent  informs  me  that  many  acres  of  the  bay's 
shallow  lagoons,  at  the  western  extremity  of  Lake  Erie,  are  covered  with 
nelumhlum  lufeum,  the  sacred  bean  of  India,  or,  more  properly,  the  Egyptian 
lotns,  a  maOTificent  water  lily.  The  existence  of  this  plant  in  western  Lake 
Erie  more  clearly  demonstrates  the  high  summer  temperature  of  its  waters  at  its 
shallow  extremity  than  anj^hing  I  could  adduce.  The  yellow  Egpytian  lotus 
requires  almost  tropical  heats  to  bring  its  rare  beauties  to  their  height;  yet  here, 
in  this  northern  region,  140  miles  north  of  Philadelphia,  it  attains  dimensions 
unknown  elsewhere  in  the  same  latitude,  or,  indeed,  in  regions  that  can  boast 
several  degrees  "of  more  indulgent  skies.''  The  corolla  of  this  queen  of  Amer- 
ican plants,  on  the  shallow  bays  of  western  Lake  Erie,  attains  a  diameter,  when 
frilly  spread,  of  twelve  inches,  and  ripens  a  torus,  or  seed-pod,  six  inches  across. 

On  comparing  the  monthly  means,  and  the  highest  and  lowest  daily  tempera- 
ture observed  at  regular  hours  at  Kelley's  island,  where  grape-growing  is  always 
sooceBsful,  with-  the  same  elements  of  climatp  as  noted  at  Haddonfield,  New 
Jersey,  where  success  is  the  exception,  w^  find*  that  in  1864  and  1865,  which 
weif  very  unfavorable  seasons  at  the  latter  place,  a  remarkable  accordance 
appears  in  the  several  particulars.     The  register  minimum  thermometer  indicated 
lower  extremes  at  Haddonfield  than  were  probably  known  at  Kelley's  island 
at  the  same  time,  as  it  is  asserted  that,  at  the  latter  plac-e,  the  temperature 
by  night  scarcely  descends  below  the  means  at  9  p.  m.  and  7  a.  m.,  retaining  a 
remarkable  uniformity  during  the  night.     The  absence  of  dews  in  the  morning 
is  a  note-worthy  accompaniment  of  the  lake-shore  climate,  the  night  temperature 
seldom  falling,  for  weeks  together,  to  the  point  of  dew  deposition.     This  is  ex- 
pressly shown  by  the  remark  of  a- lady  informant,  that,  at  Kelley's  island,  "the 
ladies  can  often  cross  a  grass  plat,  at  early  dawn,  without  moistening  their 
slippers.''     That  this  is  not  the  result  of  deficient  atmospheric  moisture  is  well 
raiderstood,  but  a  consequence  of  the  slight  reduction  of  the  night  temperature 
below  that  observed  by  day ;  and  herein  lies  the  secret  of  success  in  this  favored 
region.     Not  so  in  the  region  around  Philadelphia,  six  miles  southeast  of  which 
our  observations  were  made.     Here  om-  extremes  by  night  have  proved  destruc- 
tive for  several  seasons  past,  while  our  droughts  also  ofier  strong  contrasts  to  the 
perpetual  htlmidity  of  the  air  of  Kelley's  island,  and  are,  we  believe,  one  of  the 
causes  predisposing  to  the  frequent  appearance  of  these  fatal  extremes,  while  the 
dry  atmosphere  attending  is  itself  highly  injurious  to  the  vine.     (For  further 
remarks  pertinent  to  this  branch  of  the  subject,  see  "Observations  on  Atmos- 
pheric Humidity,"  in  Agricultural  Report  for  1865,  pp.  520-550.) 

THE  AGENCIES  WHICH  AFFECT  THE  SOUTHERN  SHORE  OF  LAKE  ERIE. 

The  southern  shore  of  Lake  Erie,  with  its  islands,  is,  perliaps,  the  most  extended 
and  favored  finit  district  in  the  northern  United  States.  This  lake  differs  in 
several  particulars  from  the  other  links  of  the  great  chain,  and  as  the  peculiar 
value  of  its  shore  depends  directly  thereon,  an  explanation  of  the  causes  Avhich 
here  act  conjointly,  and  more  favorably  than  elsewhere,  may  bo  in  place.  Lake 
Erie  is  the  most  southern  of  the  great  lakes;  the  latitude  of  its  southeni  shore, 
therefore,  gives  it  advantages  the  others  cannot  enjoy.  It  is  the  shallowest  of 
thQ  lakes,  and,  moreover,  is  of  various  depths,  from  30  feet  at  its  upper  division, 
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to  84  in  its  middle  reacli,  deepening  to  120  at  its  lower  or  eastern  poition,  near 
its  outlet.  It  is  so  placed,  as  respects  its  upper  neighbors,  a,s  to  feceive  tlieii" 
cold  watere  in  the  spring  over,  its  shallowest  depths,  gi\nng,  through  their  retai'd- 
ing  influences,  a  high  noi-them  latitude,  and  to  collect  the  wanned  summer  waters, 
and  retain  them  near  the  siuface  for  further  heating,  by  Avhich  all  the  benefits  of 
a  hot  southern  latitude  are  secured,  and  with  them  a  prolonged  autmnn.  Its 
whole  mass  is  more  readily  wanned  than  that  of  the  other  lakes,  while  the  vaiy- 
ing  depth  influences  successively  the  temperature  of  its  shores,  as  is  shown  by  the 
gradual  decline  of  summer  heats,  and  the  later  appearance  of  autumn  frosts, 
progressively  from  its  shallower  upper  portion  to  the  deeper  outlet.  The  other 
lakes  are  of  greater  depth,  are  not  so  favorably  situated  as  respects  latitude  and 
relative  position,  and  tlieir  effects  are  not  so  valuable  as  those  of  Erie,  as  may  be 
ilbistrated  in  the  case  of  Ontario.  The  uniformity  with  wliich  the  w  aters  of  Lake 
Erie  reach  a  definite  degree,  at  stated  periods,  is  remarkable,  and  worthy  of  record. 

In  the  spring  the  ice  in  the  lake  and  the  coldness  of  the  w^aters  fi*om  the  late- 
melting  ice  of  the  upper  lakes  usually  so  affect  the  temperatm-e  along  shore  that 
vegetation  does  not  start  as  early  as  more  inland,  and  fruit  trees  may  be  in  blossom 
and  salads  upon  the  tables  of  Cincinnati  .and  Columbus  before  any  signs  of 
spring  art?  perceived  at  Cleveland.  But  in  retmn  for  this,  the  southom  and 
central  parts  of  the  State  must  often  lament  the  loss  of  their  fine  prospects  by 
the  visit  of  a  destmctive  frnst,  from  which  the  lake  shores  are  entirely  exempt. 
While  spring  has  thus  prematurely  opened  in  the  southern  districts  of  Ohio  in 
March,  it  awaits  on  the  lake  shore  the  movements  of  the  icej  nor  does  it  awake 
to  activity  as  long  as  considerable  bodies  of  ice  float  in  the  waters  even  as  far 
down  as  Buffalo.  When  the  ice  has  disappeared  and  the  waters  a  few  rods  ^om 
the  shore  have  risen  to  42°,  and  the  boily  generally  to  40°,  vegetation  begins  to 
put  forth  rapidly,  and  frosts  seldom  gccur  thereafter  to  ii)jure  the  tenderest  plants. 
On  Kelloy's  island  this  occui*s  about  two  weeks  later  than  on  the  main  land. 
An  interesting  illustrntion  of  the  ameliorating  influences  of  the  lake,  by  which  it 
protects  vegetation  through  its  clouds  or  mists,  may  bo  adduced  from  the  obser- 
vations of  Dr.  Kirtland  in  the  report  of  Ohio  State  board  of  agriculture, 
1858:  "On  the  1st  of  May,  1851,  spring  seemed  fully  established,  fruit  trees 
had  blossomed  and  in  some  places  young  fruit  had  been  formed.  The  morning 
was  cold  and  the  temperatme  declined  dming  the  day  and  evening.  At  2  p.  m. 
it  was  48°  J  at  7  p.  m.,  34°,  and  at  9  p.  m.,  32°.  The  atmosphere  was  cahn,  in- 
dicating to  an  experienced  observer  the  approtich  of  a  destmctive  frost.  At  10 
p.  m.  the  thermometer  had  risen  to  40^,  a  heavy  cloud  of  haze  hung  about  20° 
above  the  lake  (the  observer  being  five  miles  distant,)  and  soon  overspread  the 
whole  horizon.  The  morning  of  the  following  day  Avas  warm  and  misty,  and  by 
12  m.  it  was  cleiu-  and  spring-like.  Not  a  fruit  germ  Avas  injiured  on  the  lake 
shore,  but  throughout  the  west  and  southwest  the  temperatm*e  steailily  declined, 
without  intermission  dming  the  day  and  night,  down  to  26° y  and  the  day  following 
was  cold  and  blighting,  and  fniits  were  generally  destroyed. 

"  The  manner  in  which  the  lake  exerts  this  influence  is  not  unifonn.  Some- 
times the  wami  emanations  are  condensed  and  may  give  off  heat  and  obscure  the 
atmosphere  with  haze,  mist,  or  clouds,  and  no  frost  will  appear.  Under  cfrcum- 
stances  apparently  similar,  on  the  approach  of. a  cold  night,  neither  haze,  mist, 
nor  clouds  of  any  kind  fonn,  but  a  stiff  breeze  springs  up  and  the  stars  become 
uncommonly  brilliant.  The  thermometer  vacillates  between  32°  and  28°,  rising 
with  the  gusts  of  wind  and  falling  during  the  intervals  of  calm,  and  no  frost  is 
known.  Again,  none  of  these  mollifying  causes  may  intei-vene,  but  the  tempem- 
ture  may  fall  below  the  freezing  point,  ice  may  fonn  on  the  surface  of  the  water, 
and  the  expanded  fruit  leaves  and  blossoms  be  congealed.  Under  such  circiun- 
stances  the  first  rays  of  the  rising  sun  on  the  following  morning  Avill  bo  arrested 
bv  hazC;  Avhich  will  soon  thicken,  and  before  noon  a  warm  rain  will  probably 
fail,  the  irost  will  be  abstracted  gradvially  from  the  frozen  vegetation,  so  that  its 
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vitalit}'  will  be  unimpaired.  Sometimes,  however,  the  lake  affords  no  protectidn. 
Tliiis  in  1S34  freezing  weather  continued  through  three  days  and  fruits  were  out 
off  on  the  lake  shore." 

According  to  the  more  extended  and  detailed  obfeerv'ations  of  George  C.  Hun- 
tington, esq.,  of  Kelley's  island,  to  whom  we  are  indebted  for  mucli  valuable 
data  illustrative  of  the  climate,  history,  and  statistics  of  that  region,  the  follow- 
ing temperatures  characterize  the  lake  waters  near  the  islands  at  the  periods  des- 
ignated : 

A  table  exhibiting  the  temperature  of  Lake  Erie  surface  waters  near  KeUey^s  island,  at  the 

periods  named. 
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By  the  above  table  a  neai*  approach  to  uniformity  of  temperature  in  the  lake 
waters  is  observed  to  be  maintained  from  year  to  year,  seldom  varying  more  than 
three  degrees  on  either  side  of  the  mean  of  several  years  past.  The  close  agree- 
ment of  the  temperature  for  the  last  of  May  with  the  mean  temperature  ot  the 
air  of  tha,^  month  throughout  the  region  will  appear  on  comparing  the  above 
with  the  monthly  means  of  the  various  stations  already  tabulated.  This  har- 
mony continues  throughout  the  season,  and  may  be  better  illustrated  by  the 
diagram  on  the  follo\ving  page  : 

By  the  diagram  of  curves  of  temperature  of  the  air  and  water  in  juxtaposi- 
tion their  accordance  is  clearly  illustrated.  This  may  perhaps  require  no  further 
explanation  than  the  general  statement  that  as  the  curve  of  lake  temperature  indicar 
tea  by  the  continuous  line  passing  through  the  points  laid  down  for  the  temperature 
observed  on  the  last  day  of  each  month  rises  higher  from  time  to  time,  so  does 
tLat  of  the  air,  expressed  by  the  broken  line  passing  through  the  means  for  each 
month.  If  that  of  the  lake  descends,  so  does  that  of  the  air,  a  general  parallel- 
ism being  maintained  with  the  water  in  advance  until  July  or  August.  An  ex- 
ception appears  in  1865,  when  the  June  air  temperature  was  5°  to  7°  above  that 
of  the  water.  At  Kelley's  island  it  appears  that  the  water  is  generally  warmer 
than  the  air  through  August  to  the  end  of  November.  In  1865,  the  finest  of  their 
aatumn  seasons,  the  air  was  4°  warmer  through  September,  October,  and  Novem- 
ber than  the  water  on  the  last  day  of  each  of  these  months. 

After  August  this  great  body  begins  to  part  mth  its  warmth  to  the  colder  in- 
cambent  air,  which  it  thus  tempers,  and  this  process  continues  during  the  winter. 
"While  its  progress  is  most  rapid,  strong  southerly  winds  prevail  at  the  surface, 
and  volumes  of  clouds  at  high  elevation  may  be  seen  at  the  same  time  moving 
rapidly  m  the  opposite  dfrection.  Cool  north  ^vinds  begin  to  prevail  about  the 
middle  of  October,  and  the  emanations  from  the  lake  to  condense  and  pass  otf  to 
the  south  in  the  shape  of  thick  clouds,  without  discharging,  at  first,  much  rain. 
About  the  20th  of  October  the  cold  winds  from  the  north  seem  to  gain  the  as- 
cendency. Squalls  of  rain,  hail,  and  rounded  snow  appear  alternately  w  ith  inter- 
vals ot  clear  warm  weather.     These  squalls  precede  the  autumnal  frosts,  and 
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gardeners  feel  no  apprehensions  for  their  tender  vegetables  until  such  premoni- 
tions have  appeared." 
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Monttly  curves  of  temperature  of  Lake  Erie,  and  of  the  air  adjacent,  at  Kelley 's 

island,  Ohio. 
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While  the  temperature  of  the  lake  waters  remains  higher  than  during  the 
nights  of  autumn  on  land  near  them,  a  fall  of  a  few  degrees  brings  in  a  current 


lEJtUIT  REGIONS   OF  THE   UNITED   STATES.     ,  175 

of  wami  damp  air  fix)m  the  lake,  which  restores  the  equilibrium  and  prevents  the 
appearance  of  frosts  as  early  as  they  occur  further  inland.    At  a  distance  of 
five  or  ten  miles  from  the  lake  there  usually  occurs  one  or  more  ^^ killing  frosts" 
about  the  25th  to  the  30th  of  September,  but  along  the  shore  none  occur  until 
the  last  week  in  October,  and  on  Kelley's  island  no  frost  injurious  to  vegetation 
appears  until  the  1st  to  the  25th  of  November,  and  often  not  until  the  Ist  of  De- 
cember.    This  peculiar  exemption  from  early  autumn  frosts  permits  the  grape  to 
mature  perfectly,  and  this  "remark  is  often  made  by  visitors  to  the  vineyaid  islands, 
that  they  never  before  saw  ripe  Catawbas  and  Isabellas,  these  varieties  being 
scarcely  recognized  as  the  same  kind  as  those  to  which  they  have  been  accus- 
tomed.   The  long  autumn  also  permits  a  lengthened  harvest,  extending  over 
about  two  months.     The  first  shipping  of  grapes  as  fruit  beginning  in  the  latter 
part  of  September,  the  gathering  of  Isabellas  for  wine  is  entered  upon  about  the 
15th  of  October,  and  the  Catawba  picking,  ranging  from  the  Ist  of  November 
to  the  1st  of  December,  closes  the  vintage. 

THE  ATMOSPHERIC  MOISTURE  OF  KELLEY'S  ISLAND. 

I  liave  been  favored  with  results  of  daily  obser\^ations  made  to  determine  the 
amount  of  invisible  moisture  in  the  atmosphere  of  Kelley's  island  for  the  last 
six  months  of  1866.  These  valuable  notes  are  the  onl5^  material  of  the  kind  by 
which  to  illustrate  the  peculiar  climate  of  this  station,  and  as  far  as  they  extend 
are  satisfactory,  and  confirm  previous  siumises.  They  show  conclusively  the  vast 
inflnence  of  water  surroimdings  over  the  local  climate,  and  are  presented  in  con- 
junction with  data  obtained  by  the  use  of  similar  instruments  at  places  remote 
from  northern  Ohio,  all  of  which  possess  elements  remarkably  similar,  but  which, 
fipom  the  fact  that  some  of  them  are  inland,  offer  instructive  contrasts  as  respects 
their  proportions  of  atmospheric  moisture,  \sliile  another,  situated  on  Delaware 
bay,  though  1 J  degrees  further  south  than  the  Lake  Erie  station,  appears  to 
enjoy  a  very  similar  climate,  at  least  for  the  monilis  for  which  I  have  been  fa- 
vored with  returns  of  meteorological  observations. 

In  order  more  succinctly  to  present  the  facts,  they  have  been  arranged  in  tabu- 
lar form,  and  comparisons  instituted,  the  results  of  which  are  also  tabulated.  The 
accompanying  "  Table  of  condensed  results,"  &c.,  ^vill  exhibit  the  numerical  data, 
while  the  diagram  of  curves  will  present  to  the  eye  a  graphic  illustration  of  the 
leading  facts  of  the  table,  and  enable  the  reader  more  readily  to  grasp  the  ideas 
to  be  conveyed. 

There  axe  but  three  stations  in  southern  New  Jersey  at  which  observations 
have  been  made  ^vith  the  psychrometer. 

Notes  of  these  observations  for  several  months  of  1866  have  been  submitted 
for  examination,  and  the  table  of  results  has  been  compiled  therefrom  in  conjunc- 
tion with  similar  data  from  the  lake  station,  in  northern  Ohio.  The  New  Jersey 
stations  are  the  followinir,  viz : 

Vineland,  Cumberland  county,  in  latitude  39°  30'  north,  longitude  VS"*  Vv^est, 
distant  20  miles  from  Delaware  bay  and  about  25  miles  from  the  ocean.  Dela- 
ware bay,  here  from  10  to  15  miles  wide,  lies  on  the  southwest,  and  is  from  10  to 
40  feet  in  depth,  while  over  nearly  two-thirds  of  the  breadth  it  is  less  than  20 
feet  deep. 

E[addonfield,  Camden  county,  in  latitude  39°  54'  north  and  longitude  75°  west, 
5  miles  distant  from  the  Delaware  river,  which  is  but  one  mile  wide  at,  and  for 
many  miles  below,  its  nearest  point. 

Greenwich,  Cumberland  county,  about  four  miles  from  Delaware  bay,  within 
one  mile  of  an  extensive  marsh,  and  beside  a  slugglish  stream  meandering 
through  wide  meadows.     The  bay  is  four  miles  wide  on  its  southwest,  and  rapidly  A 

expands  to  several  times  this  width  a  few  miles  below.     Three  inilcs  of  the  m 

breadth  of  the  bay  near  Greemvich  is  perhaps  of  the  average  depth  of  but  fifteen  1 
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feet,  and  the  readiness  with  which  its  waters  can  be  heated  and  evapoQited  is 
thereby  increased. — (See  Table  on  pp.  178  and  179.) 

By  inspecting  each  vertical  column  in  succession  the  reader  will  perceive  that 
in  the  first  section  of  the  "  Table  of  condensed  results,"  &€.,  I  compare  the  tem^ 
perature,  &c.,  for  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  and  the  monthly  means  for  July 
and  August,  1866,  at  each  of  the  above-named  stations.  Glancing  along  the  hori- 
zontal aiTay  of  figures — ^those  for  Vineland  for  July,  for  instance — ^he  will  per- 
ceive, first,  that  the  temperature  of  the  air,  or  of  the  d^^-bulb  tliermometer,  was 
74**.7  at  7  a.  m.;  that  the  marcli  of  temperatm*e,  or  cliange  to  that  of  the  2  p.  m. 
observations,  was  an  addition  of  15°.4,  indicated  by  the  sign  phis,  +,  prefixed  to 
the  latter  amount.  The  temperature  at  2  p.  m.  was  therefore  90®.  1,  but  falling 
16°.4  to  9  p.  m.,  it  stood  at  73*.7,  the  decline  being  here  expressed  by  the  prefix 
minus  accompanying  the  amount,  thus,  —  16°.  4.  The  average  or  mean  tem- 
perature derived  from  all  the  observations  (93)  was  for  July,  1866,  at  Vineland, 
79°.50,'as  appears  by  the  table. 

Next  the  temperatures  of  the  wet-bulb  are  exhibited  in  conjunction  with  the 
dryness  or  differences  between  them  and  the  diy-bulb  temperature  at  the  same 
hours.  Thus  72®.5  in  the  same  horizontal  line  for  Vineland  for  July,  1866,  at  7 
a.  m.,  expresses  the  temperature  of  the  wet-bulb,  while  2®.2  impHes  that  this 
stood  as  many  degi'ees  below  the  diy-bulb  at  the  hour  noted. 

The  calculated  relative  humitlity,  or  the  j)ercentage  of  saturation,  or  the 
amount  of  moisture  present  in  the  air,  compared  with  that  which  it  could  hold  if 
saturated  at  the  same  temperature  and  under  the  same  pressure,  follow  next  in 
order  iji  the  table.  The  absolute  humidity  or  number  of  grains  troy  which  exist 
in  a  cubic  foot  of  air,  as  calculated  from  the  foregoing,  and  the  dew-point,  also  ob- 
tained by  calculation,  are  appended.  By  the  latter  term  is  implied  the  tempera- 
ture to  which  it  would  be  necessary  to  reduce  a  body  in  order  that  the  condensa- 
tion of  the  atmospheric  moisture  may  commence  thereon.  Finally,  the  extremes 
of  temperature,  or  the  highest  and  lowest  reached  in  the  month,  at  Vineland  at 
the  hom's  of  observation  are  added.  These  do  not  represent  the  tnte  maxima 
and  minima,  which  can  be  accurately  obtained  through  the  agency  of  self-regis- 
tering thermometers. 

In  order  to  present  a  more  precise  and  more  striking  exhibit  I  have  arranged 
tbe  same  facts  for  several  stations  in  pau-s,  and  have  placed  the  differences  appar- 
ent on  compai'ison  in  the  line  beneath.  On  comparing  Haddonfield,  New  Jersey, 
with  Kelley's  island,  Oliio,  we  find  that  though  the  7  a.  m.  temperatures  of  the 
air  differ  but  1®.4,  Haddonfield  has  risen  by  2  p.  m.  to  4®  above  the  Ohio  station, 
and  declined  thence  to  agree  more  closely  at  9  p.  m.  than  at  the  morning  hour. 
But  when  on  comparing  the  wet-bulb  temperatures,  which  vary  with  proportions 
of  moisture  present,  we  find  that  in  the  morning  they  are  0°,5  apart,  at  2  p.  m. 
7*,  and  at  9  p.  m.  4°.8,  vnih  a  monthly  mean  of  nearly  6**  for  each  entire  day. 
This  expresses  an  extreme  dryness,  and  its  results  were  marked  at  our  station  by 
injiunous  effects  on  vegetation  and  especially  by  damage  to  the  vine.  This  dry- 
ness is  fm-ther  strongly  exhibited  by  comparison  of  the  relative  humidity  at  the 
places  under  consideration  as  displayed  in  the  columns  next  in  order.  At  7  a. 
m.  there  appears  to  have  been  neaily  18  per  cent,  less  at  Haddonfield  than  at 
Kelley\s  island,  at  2  p.  m.  about  37  per  cent,  less,  and  at  9  p.  m.  nearly  22  per 
cent,  less,  wliile  for  the  entire  month  for  each  day  there  is  exhibited  25°. 4  per 
cent,  less,  a  difference  of  no  small  moment  to  the  losing  side.  For  the  dryness 
to  be  expressed  by  the  dew-point  the  reader  may  compai*e  them  with  the  dry- 
bulb  temperatures  for  their  respective  hours. 

A  comparison  of  the  extremes  recorded  is  worthy  of  attention.  At  Haddon- 
field the  maximum  in  July,  1866,  was  9°  above  the  highest  at  Kelley's  island, 
and  the  extreme  cold  for  the  same  month  7°  below  that  of  the  latter  place — a 
range  of  perhaps  16°  greater  in  New  Jersey  tlian  on  the  l>ordei-s  of  Lake  Erie 
for  the  period  under  examination.      In  July,   1866,  an  extremely  het  mouth 
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throug"liout  the  nortli,  the  difFerences  between  the  dry  and  wet  bulbs  and  relative 
bumidil y  of  Haddonfield  and  Kelley's  island  were  remarkable,  but  in  the  cold 
month  of  Aucrust  these  differences  were  not  so  marked,  for  Avliile  the  relative 
hnmidity  of  the  Ohio  station  remained  nearly  unchanged,  that  of  New  Jersey 
was  increased,  as  we  would  expect  from  the  decline  of  power  in  the  di'jnng 
agencies  so  active  in  the  earlier  months,  and  Kelle3-'s  island  is  again  shown  to 
enjoy  a  climate  more  equable. 

If  we  conlpare  our  data  for  Green\^ich,  New  Jersey,  with  Kelley\s  island  for 
JuIn'  and  August,  1866,  the  analogies  come  out  in  a  striking  manner;  the 
elements  of  dry  and  wet  bulb,  absolute  humidity,  dew-point,  and  extremes  of 
temperature,  appearing  to  be  almost  identical.  .The  relative  humidity  is,  at  the 
morning  hour,  in  favor  of  Greenwich,  but  at  noon  and  in  the  evening  in  advance 
at  the  Lake  station,  producing  a  near  approach  in  the  mean.  These  analogies 
would  appear  indeed  extraordinary  were  we  not  satisfied  that  they  are  results 
from  similar  conjunctions  of  circumstances — their  position  as  respects  the  warm 
sliallow  waters  at  their  doors,  the  influence  of  which  it  is  my  purpose  to  elucidate. 
Here  are  two  districts,  one  of  which  is  but  thirty  feet  above  the  level  of  the  Del- 
aware bay,  the  other  nearly,  six  hundred  feet  above  the  same,  separated  from 
each  other  by  two  degrees  of  latitude,  and  more  than  seven  degrees  of  longitude, 
whose  temperatinre  for  each  day,  tlie  conditions  of  absolute  humidity,  and  extremes 
of  heat  and  cold,  ai*e  almost  identical,  and  which  difter  only  in  the  distribution 
of  their  relative  humidity  throughout  the  day,  to  find  an  equalization  of  this 
element  in  their  means  for  the  .months  under  consideration.  The  conclusion  is 
inevitable  that  they  are  influenced  by  the  peculiar  circumstances  that  attend  their 
location,  and  as  these  agree  in  their  juxtaposition  by  \\'ide  and  shallow  waters, 
and  in  this  alone,  herein  must  be  found  an  explanation  of  their  peculiar  climates. 
Moreover  the  fitness  for  the  production  of  the  tender  fruits,  such  as  the  grape, 
and  formerly  of  the  peach,  at  the  northern  station,  has  been  proved  by  extended 
experiences,  and  as  respects  the  peaeh  at  the  station  in  New  Jersey.  It  may  bo 
that  the  greater  dryness  of  the  latter  point  at  noon  may  not  be  found  so  favorable 
to  the  grape,  which  is,  however,  there  giown  by  some  for  domestic  use. 

A  comparison  between  Vineland  and  Greenwich  will  exhibit  the  much  greater 
dryness  of  the  fonner;  for  though  the  ^loniing  moisture  may  bo  favorable,  that 
of  niid-<lay  is  greatly  deficient,  being  but  little  more  than  two-thirds  of  that  of 
Greenwich,  and  one-half  of  that  of  Kelley's  island,  or  twenty-four  per  cent,  less 
than  the  fonner  and  thirty-two  per  cent,  less  than  the  latter,  which  may  be 
assumed  as  the  necessaiy  amount  for  successful  vino  culture.  The  adaptation  of 
much  of  the  interior  of  New  Jersey,  remote  from  the  bay  and  ocean,  to  the  vine, 
has  not  been  sufiiciently  well  attested. 

The  diagram  of  cm'\es  needs  but  little  explanation.  The  scale  prefixed  to 
the  table  of  relative  humidity  is  the  percentage  of  satm-ation.  The  column 
headed  7,  2,  and  9,  indicate  tlie  hours  of  observation.  Thus  at  7  a.m.,  of  July, 
1866,  the  relative  humidity  at  Greenwich,  New  Jersey,  was  about  95  per  cent.; 
at  2  p.  m.  it  sunk  to  72,  to  rise  at  9  p.  m.  to  near  87  per  cent.  The  curves,  so 
called,  v.-ith  which  the  lett(^rs,  K.  for  Kelley's  island,  V.  for  Vineland,  and  H.  for 
Haddonfield,  are  associated,  arc  each  delineated  on  the  same*  principle.  The 
table  of  temperature  of  dry  and  wet  bulbs  may  be  readily  undei-stood.  It  will 
W  seen  that  the  continuous  lines  represent  the  temperatme  of  the  cby- -bulb  or  of 
the  air,  and  the  broken  lines  that  of  the  wct-l)ulb,  and  that  those  for  Kelley's 
island  approach  nnich  nearer  to  each  other;  next  in  proximity  are  those  for 
Greenwich;  those  for  Vineland  follow;  and  lastly,  that  the  lines  of  drj'  and  wet 
biilb  tc'i:i[)erature  for  Haddonfield,  the  dryest  station,  are  most  distant  from  each 
other.* 
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The  "curves"  of  absolute  humidity,  or  the  number  of  grains  of  vapor  in  a 
cubic  foi>t  of  air,  are  more  impressive.  Here  the  indications  of  moisture  at  Kelle y's 
island,  Vineland,  and  Greenwich  are  nearly  the  same  for  7  a.  m.,  of  July,  ISGU; 
but  wliile  at  the  latter  station  they  remain  nearly  the  same  because  near  to  ^ 
constant  source  of  vapor — the  shallow  waters  of  the  bay — Vineland,  in  the  ln»t 
interior,  exposed  to  intense  drying  agencies,  declines  during  the  forenoon,  and 
later,  perhaps,  to  regain  but  little  by  the  time  of  evening  observation.  It  is 
evident,  however,  that  Vineland  receives  a  supply  of  vapor  during  the  night  to 
restore  the  evening  measure  to  that  noted  at  the  morning  hour.  Tliis  may  be 
derived  from  a  moderate  sea-breeze,  sometimes  scarcely  perceptible.  Kelle/s 
island,  it  will  be  seen,  gains  a  large  addition  by  2  p.  m.,  because  sunoundcd 
by  warm  shallow  waters  exposed  to  every  wind  that  blows;  but  retiums  by  9 
p.  m.  to  the  morning  measuie,  the  excess  raised  by  the  mid-day  heats  having 
been  probably  w-afted  inland  by  the  lake  breeze  which  prevails  near  the  shores 
in  the  warmth  of  summer,  lladdonfield  exhibits  a  lower  degree  of  absolute 
moisture  at  7  a.  m.  than  the  other  stations;  still  less  at  2  p.  m.,  and  retmns  in 
the  evening  to  its  moming^s  measure.  As  the  temperature  of  August  was  much 
reduced,  the  absolute  moistm-e  sustained  was,  of  course,  less  at  all  the  places 
under  consideration,  as  the  diagi*am  will  prove. 

If  the  reader  will  compare  the  "Table  of  condensed  results,"  &c.,  with  the 
*'  Diagram  of  curves,"  each  will  be  found  to  aid  the  other  in  giving  him  a  more 
distinct  comprehension  of  the  lessons  intended  to  be  conveyed. 

KELLEY^S   ISLAND   IX   XOVEMBEK,    1865. 

For  most  of  the  historical  portion  of  the  following  we  are  indebted  to  a  notice 
of  the  island  by  George  C.  Huntington,  published  in  tlie  "Fire  Lands  Pioneer/' 
and  for  the  statistics  to  J.  A.  Harris,  of  the  "  Cleveland  Leader."  Kelley's 
island,  unnoticed  in  our  Gazetteers  and  misnamed  Cunningham's  island  on  many 
maps,  lies  but  four  miles  from  the  southern  shore  of  Lake  Erie,  distant  about 
twelve  miles  from  Sandusky  and  sixty  miles  from  Cleveland,  Toledo,  and  De- 
troit. In  fonn  it  is  irregular,  but  is  about  two  and  a  half  miles  long  and  about 
two  miles  wide,  containing  nearly  2,800  acres  of  strong  tenacious  limestone  clays, 
one-half  of  which  is  suitable  for  cultivation,  and  numbers  a  population  of  nearly 
eight  hundred  people. 

A  few  miles  west  of  Kelley*«  island  lies  a  group  of  islands,  among  which  is 
"  Put-in  bay,"  all  more  or  less  adapted  to  vine-growing.  *"  Put-in  bay,"  the 
"'  South  Bass"  of  the  maps,  contains  about  1,000  acres,  and  abounds  in  vineyaids. 
Here  eveiy  dwelling  is  sun-onnded  by  vines,  and  they  extend  away  to  the  bays 
and  gravelly  beach,  or  to  the  bold  edge  of  the  rocky  shores. 

The  peninsula  northwest  of  Sandusky,  and  extending  into  the  lake  about 
fifteen  miles,  consists  of  excellent  land,  and  those  parts  lying  directly  on  the 
water  side  are  well  adapted  to  grape  culture,  and  extensively  phinted  with  vine- 
3"ards. 

In  1843,  it  is  said  there  were  but  two  Isabellas  iiml  one  Catawba  vino  upon 
Kelley's  island,  and  that  Charles  Carpenter,  wlio  settled  there  in  that  year, 
having  observed  that  they  flourished,  planted  six  vines,  and  afterwards  half  an 
acre.  In  184(3  the  value  of  the  gi'ape  crop  of  the  ishiiid,  which  now  amounts 
to  hundreds  of  thousands,  did  not  exceed  the  sum  of  live  dollars.  These  were 
o^owii  by  D.  Kelley,  the  only  indivfdual  whose  vines  were  in  bearing  condition, 
in  18o2  the  vines  planted  by  Charles  Carjjenter  bcvv  fruit,  and  his  neighboi-s, 
ceasing  to  ridicule,  began  also  to  plant  vines.  Nine  yeai-s  after,  in  1861,  the 
value  of  the  grape  crop  was  returned  by  the  township  assessor  at  $51,080,  the 
product  of  128i  acres.  About  <me-half  of  the  vines  were  then  producing  then* 
Hrst  crop. 
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In  1862  about  494  acres  had  been  planted,  and  in  1865  there  were  700  acres 
in  bearing  condition,  and  100  acres  more  were  planted  in  that  year. 

The  average  yiekl  of  the  last  year,  1865,  was  estimated  at  three  and  a  half 
tons  per  acre,  and  an  aggregate  product  of  2,400  tons  of  gi'apes,  of  the  total 
value  of  $360,000. 

The  first  shipment  of  gi'apes  was  made  on  the  18th  of  August,  when  Hartfonl 
Prolifics  were  sold  for  twenty-five  cents  per  pound.  The  average  prices  received 
lor  packing-grapes  was  twelve  and  a  half  cents,  and  for  wine-grapes  as  low  as 
five  cents. 

Land  as  productive  as  that  of  Kelley-s  island  and  the  vicinity  has  steadily  ad- 
vanced in  value  until  from  $50  in  1854,  it  has  reached  $700  per  acre  in  1865. 
Bearing  vineyards  are  now  held  at  81,500  an  acre,  and  judging  from  past  crops 
and  the  prices  received  therefor,  ^\^ll  prove  ten  per  cent,  investments  at  $2,000 
per  acre,  and  in  1865  were  fully  a  twenty  per  cent,  stock. 

In  1854  Addison  Kelley  sold  the  first  land  for  vineyai'd  purj:)Oses,  a  tract  of  five 
acres,  for  850  dollars  per  acre.  Ho  limited  his  purchaser  to  five  acres,  and  soon 
sold  anotlier  lot  at  $60,  then  at  $75,  and  finally  the  price  advanced  to  $400  per 
acre.  George  C.  Huntington  also  disposed  of  some  of  his  gi'ape  land  in  small 
lots  at  similar  prices. 

For  nineteen  years  no  check  has  occurred  to  mar  the  fair  promise  of  the  early 
vintages.  The  first  vines  planted  have  regularly  yielded  full  crops,  and  that  for 
the  past  year,  1865,  was  as  large  as  any  previous  one,  and  its  product  much  more 
valuable.  At  present  upwards  of  5,000  acres  upon  the  shores  of  Lake  Erie  and 
the  adjacent  islands  are  devoted  to  the  culture  of  the  grape,  3,500  acres  of  which, 
it  is  said,  produced,  in  1865,  about  5,000  poimds  per  acre. 

That  the  locality  is  eminently  favorable  to  the  continued  health  of  the  vine 
is  shown  by  the  fact  that  the  Catawbas  pl{\nted  in  1844  are  now  in  as  good  bear- 
ing condition  as  any  of  the  younger  vines,  less  than  half  an  acre  having  produced 
in  1865  upwards  of  2,700  pounds  of  fruit  fitted  for  table  use,  and  has  never  failed 
for  twenty  years  in  (quality  or  quantity  of  its  fniit. 

Addison  Kelley  was  among  the  first  of  the  island  grape-growei-s,  and  has  planted 
about  thirty  acres,  nineteen  of  which  are  in  bearing  and  yielded  in  1865  seventy- 
two  tons  of  gi'apcs,  worth  $160  per  ton.  His  manufacture  of  wine  would  reach 
10,000  gallons,  a  ton  of  grapes  yielding  200  gallons  of  juice,  or  175  gallons  of 
wine. 

Charles  Kelley  dias  a  beautiful  Catawba  vineyard  of  nine  acres,  and  one  of 
Isabella  in  full  bearing.  His  luirvest  in  1865  was  28  tons  of  fruit,  all  of  which 
was  sold  as  grapes.  Eight  tons  of  CatAwbas  were  sold  at  1 4  cents  per  pound, 
and  eight  tons  were  pm-chased  by  Cincinnati  vintners  at  8  cents,  aiid  4j  tons  at 
11 J  cents,  for  preservation,  in  a  Chicago  fruit-house. 

George  C.  Huntington  early  paid  much  attention  to  grapes,  and  encomraged 
the  enterprise  by  disposing  of  portions  of  his  farm  for  vineyards.  He  has  seven 
acres  in  bearing.  He  manufactured  2,350  gallons  of  Isabella,  and  350  of  Ca- 
tawba \\dne,  in  1865,  and  sold  eight  tons  of  Catawbas  in  Cleveland  for  wine 
making.  With  this  grape-gi'ower  IsabelU  wine  is  a  specialty,  and  his  vaults  are 
stored  with  specimens  of  the  successful  vintages  for  nine  ycai*s  past.  His  Isa- 
bella wines  have  attained  a  wide  reputation. 

Charles  Caq^enter  was  also  a  pioneer  grape-grower  and  wine-maker  on  Kel- 
ley's  island.  One  of  his  principal  wine  vaults,  arched  m  the  solid  rock  of  the 
extensively  worked  quany  on  his  premises,  is  37  feet  wide,  120  feet  long,  and  16 
feet  high.  His  two  vaults  now  contain  about  25,000  gallons,  thd  product  of 
previous  vintages,  and  his  crop  of  1865  amounted  to  18,000  gallons  more. 

Of  the  product  of  the  island  about  half  w^as  sold  abroad  for  conversion  into 

wine.     One  Cleveland  vintner  purcl^ased  150  tons  of  island  fruit,  and  another 

100  tons  more.     The  other  half  of  the  island  fniit  was  packed  and  sold  for  table 

use^  or  made  into  wine  here.     Tberc  aie  IwtVvclaxjvi  ^te^^fe'i  Q»\i\}^^\%Wid^  and 
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a  number  of  smaller  ones,  most  of  wliicli  are  in  operation  day  and  night  dmnng 
the  vintage  season.  Abont  100,000  gallons  of  wine  Avere  made  and  stored  on 
Kelley's  island  in  18G5,  and  this  amount  would  have  been  greatly  increased  with 
suitable  storage  faeilitie*. 

The  apples  of  Kelley's  island  should  not  be  overlooked,  as  they  are  a  certain 
crop  and  of  superior  quality.  In  1865  they  sold  on  the  landing  at  $5  per  ban'cl. 
The  sale  of  graf)e  roots  and  cuttings  is  also  not  a  small  item  of  business,  sixteen 
millions  of  cuttings  having  been  made  on  the  island  in  1864,  worth  from  S2  to 
S3  perjthousand. 

Tlie  cost  of  preparing  and  planting  a  vineyard  on  the  island  is  al)Out  as  follows : 
Under-draining,  $=100  per  acre;  })loughing,  $30;  posts,  820;  half  ton  of  annealed 
wire,  8100 ;  1,000  roots,  $25 ;  planting,  $100 ;  Cultivation  the  first  year,  $'20.  Dm'- 
ing  the  first  two  years  the  cost  of  cultivati(m  is  about  the  same  as  for  com,  and  crops 
of  potatoes  are  usually  grown  between  the  rows  of  vines.  To  attend  and  harvest 
an  acre  of  vineyard  costs  about  $100,  a  good  laborer  attending  about  six  acres. 

The  gathering  of  grapes  is  mainly  done  by  w^omen  and  children,  who,  with 
scissoi'^,  clip  off  the  clusters  and  free  them  from  unripe  or  defective  berries.  The 
vineyards  are  usually  subjected  to  tlu'eo  pickings,  the  first  and  second  of  choice 
table  fi-uit,  and  the  third  for  wine  making.  For  the  latter  pm-pose  the  longer 
the  bunches  hang  on  the  vino  without  being  affected  by  ver}'  heavy  frosts,  the 
sweeter  the  fruit  becomes  and  the  richer  the  juice. 

The  vines  are  usually  planted  at  six  by  eight  feet,  though  some  more  recent 
vineyards  ai-e  set  out  at  eight  by  eight,  or  at  eight  by  nine  feet  apart;  but  all 
are  trained  on  >nre  trellis — the  best  and  cheapest  mode,  tlie  wire  longest  in  use 
showing  no  signs  of  nist  or  failure. 

THE   FRUIT  DISTRICT   ADJACENT  TO   LAKE   MICUIGAN. 

The  influence  of  the  lake  waters  by  which  the  State  of  Michigan  is  surrounded 
is  veiy  striking  throughout  the  whole  extent  of  the  lower  peninsula.  Peaches 
are  occasionally  grown  in  the  central  counties,  while  in  the  same  latitude  west 
of  lake  Micliigan  this  fniit  is  seldom,  perhaps  never,  brought  to  perfection  without 
artificial  help.  This  influence  is  also  shown  by  the  almost  unfailing  crops  of  apples 
in  Michigan,  which,  in  this  respect,  is  excelled  by  no  other  State  in  the  Union. 
Illinois,  Wisconsin,  and  Iowa,  in  the  same  latitude,  or  even  further  south,  are 
found  quite  imsuited  to  the  growth  of  the  more  tender  sorts ;  and  the  most  hardy 
are  liable  to  fail  except  in  sheltered  or  favored  localities.  In  Michigan  the  peaeh 
belt  proper  is  but  a  nan-ow  strip  of  a  few  miles  in  breadth,  varjnng  somewhat 
from  local  influences — chiefly  the  positmn,  protection  by  timber,  the  presence  of 
water  courses,  Sec. ;  the  amount  of  product  appearing  to  decrease  in  the  ratio  of  dis- 
tance from  the  lake  when  other  conditions  remain  the  same.  At  ten  or  twelve 
miles  from  the  lake  the  crop  of  peaches  sometimes  fails,  while  at  places  but  one 
or  two  miles  therefrom  it  is  uninjured.  Other  obsers'ei*s  report  that  the  protect- 
ing effects  of  the  lake  are  xary  marked  for  four  or  five  miles  distant  and  become 
obscure  at  eight  or  ten  miles  therefrom. 

Peach  gro^\^ng  seems  to  occupy  the  attention  of  the  people  on  the  lake  shore, 
especially  in  the  St.  Joseph's  district.  Every  old  settler,  and  every  **  new  comer," 
plants  peach  trees  by  hundreds  and  thousands.  Previous  to  the  unprecedented 
destruction  of  the  peach  buds  by  the  cold  January  of  18G4,  a  heavy  crop  was 
considered  certain  in  alternate  years  in  tliis  region.  In  1864  no  crop  of  peaches 
was  produced,  though  a  verj^  fine  yield  of  grapes  was  gathered. 

The  best  lociitions  for  vineyards  ai'e  on  the  highest  lands  within  one  or  two 
miles  of  the  lake.  Throughout  this  favoi*ed  border  district  the  dews  ai-e  so  light 
as  to  be  scarcely  noticed,  and  the  grapes  have  not  suffered  from  rot,  in  these  re- 
spects agreeing  with  the  climate  of  the  southern  shore  of  Lake  Erie,  and  indi- 
cating the  absence  of  extreme  low  tcmpcratm'e  by  niglit,  during  llv^  ^o\\iw% 
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season.  Tlie  soil  is  porous,  composed  of  sand  and  gravel  intermixed  with  loam. 
Neai*  tlic  shore  it  is  quite  sandy,  and  though  it  may  be  esteemed  poor,  seems  to  be 
well  adapted  to  the  peach. 

From  the  following,  extracted  from  a  communication  Ly  Henrj-  S.  Clubb, 
secretary  of  the  Grand  Haven  Horticultural  Association,  and  published  in  the 
monthly  report  of  the  Agricultm'al  Department  for  November  and  December, 
1866,  the  reader  may  obtain  a  clearer  view  of  the  pliysical  peculiaiity  of  this 
shore  region : 

**  The  general  character  of  the  eastern  shore  of  Lake  Michigan,  from  six  to  ten 
miles  east  of  the  lahe,  is  sandy,  and  close  thereto  the  white  sand  is  whirled  into 
fantastic  shapes  by  the  wind,  in  some  instances  forming  hills  almost  as  white  as 
snow,  and  from  two  hunched  to  four  hundred  feet  above  the  level  of  the  lake. 
These  hills  are  partially  covered  by  forest  trees,  consisting  of  pine,  hemlock, 
beech,  maple,  oak,  a  small  growth  of  cedar,  and  a  native  vine  of  small  value. 

^*  Inland  from  the  sand  hills  are  nmnerous  small  lal^es  or  bayous,  from  one  to  six 
miles  in  extent,  around  which  arc  sloping  banks  of  sand  with  an  occasional  sub- 
stratum of  wliite  marl.  Some  of  the  valleys  contain  a  swamp  and  black  soil, 
and  such  spots  are  highly  prized,  being  the  only  portions  adapted  to  ^dening 
or  meadows.  Ai*ound  these  small  lakes,  on  the  sloping  banks,  and  on  the  table- 
liands  of  only  modemto  elevation,  the  peach  and  the  grape  appear  to  have  found 
theil*  natmul  position,  and  lands  which  a  few  years  ago  would  not  sell  at  five 
dollars  per  acre,  now  command  from  ten  to  fifty  dollars,  and  in  close  proximity 
to  shipping  port^  much  higher  rates. 

"  Com  is  seldom  grown  here  in  large  quantities,  and  neither  wheat  nor  grass 
can  be  obtained,  except  on  the  spots  above  mentioned.  Rye  and  buckwheat  are 
more  successfully  cultivated. 

"  The  valley  of  the  St.  Joseph's  river,  in  southwestern  Micliigan  and  northern 
Indiana,  continues  to  attract  attention  as  one  of  the  best  frtiit-growing  regions 
of  the  West.  The  portion  of  the  valley  which  lies  \>'ithin  eight  or  ten  miles  of 
the  lake  offers  better  advantages  than  that  further  inland,  but  the  entire  valley 
affords  a  soil  and  climate  remarkal)le  for  adaptation  to  fniits  of  nearly  all  the 
varieties  grown  in  temperate  latitudes.  In  seasons  when  the  peach  crop  is  de- 
stroyed in  other  regions,  both  north  and  south,  the  St.  Joseph's  coimtry  is  ex- 
pected to  furnish  a  crop  of  scarcely  diminished  excellence  and  abundance,  and 
the  expectation  is  usually  realized.  The  pear,  grape,  cherr}',  apple,  blackberry, 
raspberry  and  strawbeny  are  hero  equally  sucx^essful,  and  the  attention  given 
to  these  friiits  is  on  the  increase.  A  writer  in  the  Prairie  Farmer,  for  November 
27,  1S65,  states  that  sales  of  fi-uit  lands  in  the  vicinity  of  Benton  harbor, 
frcuu  the  first  of  April,  had  amounted  to  the  largo  aggiegate  of  $200,000,  and 
that  sales  were  matl^j  almost  daily  at  prices  ranging:  from  §100  to  $800  per  acre. 
The  aggregate  ])roduct  of  this^fiiiit  district  is  giowdng  in  importance,  the  grosi 
proceeds  lla^^ng  been  estimated  by  the  most  intelligent  growers  at  about  $200,000 
for  fmit  of  all  kinds  sold  duiing  the  season  of  1865. 

In  Cass  county,  north  of  St.  Joseph's,  grapes  have  succeeded  thus  far,  though 
the  experience  of  growers  has  been  limited  to  few  varieties.  The  Delawai^e, 
Concord,  MaxaUiwuy,  Diana,  Allen's  Hybrid,  and  llogers's  Hybrid  have  all,  on 
the  grounds  of  an  experienced  horticulturist,  proved  perfectly  successful,  and  his 
crop,  in  1865,  though  not  heavy,  because  judiciously  thinned,  was  the  admira- 
tion of  all  who  saw  it.  Grapes  and  apples  succeed  much  better  on  the  stronger 
lands,  a  few  miles  from  the  lake.  The  gi*apes  here  rcnpiire  ^nnter  protection. 
The  fmit  crop  of  Cass  county  was  estimated,  in  1865,  U)  be  equal  to  the  wheat 
crop  of  the  same  year. 

The  region  around  Grand  Haven,  in  Ottawa  county,  latitude  43°  north,  ap- 
))eai*s  to  be  equally  well  adapted  to  the  gi-ape  and  tlu^  peach.  A  \'ineyard  of 
about  tljree-fourths  of  an  acre  on  the  south  shore  of  Spring  lake,  n(nlh  of  Grand 
Iliivon,  belonging  to  Savidge  &  Cutler,  produced,  in  1865,  about  $800  worth 
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of  gi-apes.  Tlie  yield  in  1866  was  about  the  same  in  quantity ;  but  owing  to 
the  fears  or  prevalence  of  cholera  at  Chicago,  the  revenue  obtained  was  smaller. 
This  vineyard  was  planted  on  a  decided  slope  towards  the  north,  and  has  a  blind 
fence  on  the  west. 

There  are  numerous  vineyards  in  different  stages  of  progress  in  this  district, 
and  considerable  tracts  are  clearing  for  vinej-ards  elsewhere  on  the  eastern  shore 
of  Lake  Michigan,  which  will  probably  rival  the  southern  borders  of  Erie.  While 
the  heavy  forests  of  pine  timber  remain  undisturbed,  this  region  will  continue  to 
possess  superior  advantages  for  firuit  growing,  beside  those  derived  from  the  influ- 
ences of  the  deep,  unfrozen  waters  of  Michigan. 

The  shores  of  the  small  inland  lake  above  referred  to  are  a  favorite  field  for 
grape  and  peach  planting.  The  peach  orchai-d  of  Mr.  Lovell  is  reported  a  model 
of  ita  kind.  It  contains  about  thirty  acres,  and  for  the  crop  of  1866  $25,000  was 
offered  and  refused.  Ten  years  ago  this  orchard  was  covered  with  a  scrubby 
growth  of  oak,  and  did  not  appear  worth  clearing.  But  little  manure  has  been 
applied ;  the  trces  hivve  been  carefully  trimmed  and  freed  from  worms,  and  the  soil 
loosened  by  cultivation.  Here  early  and  late  Crawfords  and  Stump-the- World 
are  pi-oduced,  equalling  the  finest  productions  of  Delaware  and  New  Jersey. 
The  prices  i-ealized  for  grapes  in  1866  were  from  from  12  J  cent^  to  25  cents  per 
pound,  and  for  peaches  from  50  cents  to  $3  per  crate  of  about  half  a  bushel. 

ITio  climate  and  soil  of  Michigan  are  admirably  adapted  to  the  production 
of  fruit  of  the  best  quality.  Thoiigh  the  apple  crop  of  Michigan  for  1865  was 
but  a  moderate  one,  an  unusually  large  amount  was  exported,  because  the 
scarcity  in  the  east  rendei-ed  the  business  of  shipping  remunerative.  The  im- 
portance of  the  apple  trade  of  Michigan  is  illustrated  by  the  returns  of  the  num- 
ber of  barrels  shipped  prior  to  November  10,  1865,  at  the  difierent  stations  on 
the  Michigan  Central  and  other  roads,  as  reported  in  the  Chicago  Tribune  of  that 
date.  These  amounts  varied  from  150  to  15,000  barrels,  seven  stations  having 
received  5,000  and  upwards  j  fom',  10,000  and  upwards  j  the  aggregate  amount 
rising  to  134,000  barrels,  shipped  at  twenty-seven  stations,  and  much  more  to 
come  forw^ard,  which  probably  swelled  the  total  to  150,000  barrels.  The 
Michigan  Southern  railroad,  which  passes  through  an  old  and  good  fruit-producing 
countrj',  would  probably  exhibit  a  return  of  100,000  barrels,  and  the  line  of  the 
Detrort  and  Milwaukee  railroad  in  the  north,  upwards  of  75,000  barrels.  From 
the  Grand  Trunk,  St.  Clair  river,  and  local  districts  around  Detroit,  the  ship- 
ments by  the  St.  Joseph  and  Kalamazoo  rivers,  and  at  other  points  on  Lake 
Michigan,  arc  estimated  to  have  reached  91,000  barrels.  This  trade  wds  com- 
pressed into  a  period  of  six  weeks,  the  avenues  of  traffic  were  almost  blocked  up 
with  immense  quantities  of  apples  coming  forward  for  shipment,  while  warehouses 
were  piled  to  overflowing,  and  temporary  sheds  were  erected  for  storing  the  fruit 
until  it  could  be  removed  to  its  destination.  A  total  aggregate  of  410,000  bar- 
rels of  apples  thus  appears  to  have  been  shipped  prior  to  the  10th  of  November, 
ahnost  all  of  them  the  product  of  Michigan,  realizing  the  round  sum  of  $1,435,000 
to  the  State. 

In  1839  the  total  value  of  her  orchard  products,  according  to  the  census  of 
1840,  was  but  816,075  ;  for  1849,  §132,650.;  in  1850,  $1,137,678;  and  in  1865 
it  could  not  hayo  fallen  short  of  82,000,000  ! 

According  to  the  testimony  of  one  of  the  best  pomologists  of  Michigan,  most 
of  the  popular  varieties  of  New  York  and  New  England  fruits  are  equally  suc- 
cessful in  easteni  Michigan ;  but  this  success  is  restricted  to  comparatively  nar- 
row limits,  and  ignorance  of  this  fact  results  in  frequent  unprolital)len(\ss  of  many 
orchards.  The  easteni,  northern,  and  most  western  portions  of  the  State,  which 
may  Ik?  sstyled  the  timbered  regions,  are  better  adapted  to  the  ordinary  varieties 
of  apples  and  pears  which  may  be  found  sufficiently  hardy  to  endm-e  the  climate. 
In  the  southwestern  portions  of  the  State,  not  adjacent  to  the  lake,  which  assimi- 
late iu  character  to  the  adjoining  States  of  Indiana  and  Illinois,  and  may  be 


186  AGRICULTURAL  REPORT. 

tenncd  the  "prairie  rrgion,"  only  the  more  hardy  vaiieties  can  be  relied  on. 
The  climate  of  tlie  region  between  these  two  sections  is  of  an  intennediatc  char- 
acter. It  cannot  be  overlooked  that  the  success  or  failure  of  vaneties  is  owing 
to  diflcrenee  in  the  soils,  as  well  as  climates,  of  the  various  sections.  The  valu- 
able influences  of  the  waters  of  Lake  Michigan  are  well  illustrated  by  accounts 
of  the  climate  of  the  Grfind  Traverse  region,  published  in  the  Transactions  of  the 
Michigan  Agi-icultural  Society  for  1854,  and  in  the  Gmnd  Traverse  Herald  of 
March  4,  J  864. 

It  has  been  demonstrated  by  the  researches  of  I.  A.  Latham,  of  IVIilwaukee, 
that  tlie  temperature  during  the  winter  is  much  milder  at  points  on  the  western 
shore  of  Lake  Michigan  tlian  at  others  a  few  miles  west,  and  that  this  rapidly 
declines  as  we  proceed  towards  tlie  Mississippi  river,  so  that  the  mean  tempera- 
ture of  January  known  at  Milwaukee  is  the  same  as  that  known  in  Whitesides 
county,  Illinois ;.  that  of  Sheboygan,  on  Lake  Michigan,  the  r^me  as  that  of 
Galena ;  that  of  Green  Bay,  as  that  known  at  Prairie  du  Chien,  though  differiug 
in  latitude  80,  90,  and  120  miles  respectively.  It  has  also  been  shown  by  Dr. 
Latham,  in  his  map  of  Wisconsin,  on  which  are  depicted  the  lines  of  mean  Jan- 
uaiy  and  July  temperatures  extending  across  the  State,  that  w'liile  Lake  Michi- 
gan elevates  the  mean  for  January,  it  depresses  that  for  July,  rendering  the  lake 
climate  more  equable.  Thus,  places  in  the  southeastern  comer  of  tlie  State, 
which  may  enjoy  a  July  mean  temperature  of  71°,  have  their  parallels  in  this 
respect  on  a  line  extending  due  nonhwest  across  the  State  to  the  Mississippi  at 
St.  Croix  falls,  nearly  half  a  degree  of  latitude  north  of  St.  Paul,  and  in  Minne- 
sota, beyond  St.  Paul,  the  line  of  mean  temperature  tends  towards  the  northwest. 
At  the  Falls  of  St.  Croix  this  line  is  200  miles  further  north  than  at  Racine,  on 
Lake  Michigan.  All  other  locations  on  or  neai'  the  western  border  of  the  lake 
have  a  proportionally  lower  temperature  in  summer  than  places  in  the  interior  in 
the  same  latitude  and  on  the  western  border  and  in  the  States  beyond.  An  in- 
spection of  this  instructive  map  would  more  forcibly  illustrate  the  exti*aordinary 
deflection  of  the  summer  and  winter  isotherms,  and  the  immense  climatic  value 
of  the  bordering  waters,  than  could  pages  of  text  "without  its  aid.  Lines  of  equal 
Jaimary  mean  temperatures  extend  across  the  State  from  northeast  to  the  south- 
west, while  lines  of  equal  July  temperatures  range  from  the  southeastern  to  the 
northwestern  border,  each  obviously  deflected  widely  from  its  normal  conformity 
to  the  parallels  of  latitude  by  a  Gjreat  disturbing  agency. 

If  we  trace  these  lines  of  equal  mean  Jannar\'  or  July  temperatures  across  the 
lower  peninsula  of  Micliigan,  vre  shall  find  the  same  agency  at  work  bending 
them  into  cmTCS,  as  we  recede  from  the  lake  towards  the  interior,  and  approach 
Huron  on  the  east.  Sufliciently  abundant  data  have  not  yet  been  collected  to 
enable  us  to  lay  down  these  lines  \\-ith  the  precision  desirable ;  enough,  however, 
is  deteiTuined  to  show  that  both  tlie  western  and  eastern  borders  arc  lai'gely 
influenced  by  the  bounding  lakes,  and  both  isolated  observations  at  distant  points 
and  the  results  of  the  agiiculture  of  the  district  plainly  demonstrate  the  tmth  of 
the  presumption.  Thus  the  line  of  equal  mean  temperature  for  Januaiy  may  be 
traced  from  the  Mississippi,  at  Rock  island,  Illinois,  northeast,  through  Keno- 
sha, Wisconsin  j  thence  across  the  lake,  north  of  Grand  Rapids,  Michigan,  to  a 
point  on  Lake  Huron  not  I'ar  south  of  Saginaw  bay.  Anotker  line,  passing 
through  ])laces  having  the  same  Januaiy  mean,  would  take  its  course  through 
Peoria,  Ottawa,  Aurora,  in  Illinois,  and  New  Buflalo,  Battle  Creek,  Lansing, 
and  Detroit,  in  Michigan  ;  thus  giving  to  interior  Michigan  the  Januarj^  temper- 
ature of  districts  in  Illinois  150  miles  further  south. 

Tiic  favoring  influences  of  the  lakes  are  equally  well  attested  by  the  rcsulta 
which  attend  fniit-growing  in  the  State  of  Michigan,  as  compared\nth  the  in- 
diflerent  results  in  Wisconsin  and  northern  Illinois. 

An  obsen-ant  coiTcspondent  remarks  that  in  Bemcn  county,  Michigan,  six 
i;iiIoi>  from  the  lake,  the  tempoYaUwc  m  \\\\\to  \s  about  ten  to  tv,enty  degrees 


k 


I 


FRUIT   REGIONS   OP   THE   UNITED   STATES,.  187 

liiglicr  tlian  at  many  places  eastward  and  soiitliward  of  this  point.  An  observer, 
resident  for  more  tlian  thirty  years  at  Grand  Haven,  and  whose  jounial  extends 
over  that  period,  has  found  the  temperature  at  liis  station  ten  and  twenty  degrees 
higher  during  "cold  spells"  than  at  Milwaukee,  immediately  opposite,  in  Wis- 
consin. The  buds  of  tlie  peach  are  thus  generally  preser\^ed  from  destmction, 
which  ofttn  awaits  them  at  a  distance  from  the  lake ;  their  blossoming  is  also 
retarded  immediately  along  the  shore  by  as  much  as  five  to  eight  or  ion  days 
beyond  that  in  the  interior.  Tliis  latter  result  is  due  to  the  action  of  the  waters 
upon  wann  southwestern  winds,  which  are  cooled  in  their  transit  over  the  lake, 
through  the  a<*tion  of  the  simple  law  by  which  bodies*  differing  in  temperature 
tend  to  attain  an  equilibrium,  as  well  as  to  the  absorption  of  heat  by  the  vapors 
arising  fmm  the  lake,  a  largo  amount  of  heat-force  being  requh-ed  to  raise  the 
waters  into  vapor.  The  conservative  action  of  these  waters  is  thus  plainly  ap- 
parent ;  they  warm  the  air  around  them  in  autumn  and  winter,  as  well  as  temper 
the  heat  from  distant  som-ces,  borne  by  the  treacherous  southwest  winds  in  spring. 
The  latter  action  is  clear  from  the  fact  that  places  too  far  south  in  Michigan  to 
eJiperience  the  temperuig  agency  of  the  water  upon  the  w  arm  winds,  frequently 
suffer  from  a  premature  expansion  of  their  fhiit  buds,  and  consequent  destruction 
of  the  peach  crop  from  after  cold.  Southeast  of  a  line  drawTi  from  the  head  of 
Lake  Michigan,  due  northeast,  the  peach  buds  are  much  more  liable  to  injury 
from  too  eaiiy  blossoming  than  at  places  northwest  of  tliis  line. 

In  Berrien  county,  the  most  southwestern  in  Michigan,  extending  fr-om  the  lake 
a  distance  of  twenty-live  miles,  on  the  southern  boundary  of  the  State,  but  nar- 
rowing on  the  north,  it  is  said,  all  the  peach  buds  for  1864  were  destroyed,  ex- 
cept in  the  district  immediately  bordering  the  lake ;  here  the  temperatiue  was  but 
7*  below  zero  on  the  1st  of  Januaiy,  1864,  Avhile  two  miles  back  it  sank  to  12° 
helow. 

A  con^spondent  writing  from  southern  Illinois  says :  "  The  great  cold  wave 
that  rolled  down  from  the  Arctic  regions  on  the  first  day  of  the  year  1864  has 
crashed  in  its  pathway  every  blossom  of  the  peach,  the  apricot,  and  the  nectarine 
from  the  northern  limits  southward  beyond  the  Sta.te  of  Tennessee,  and  perhaps 
farther  south.  Never  wnthin  the  histor}^  of  the  West  has  there  been  such  wide- 
spread disaster,  never  such  a  far-extended  wave  of  Arctic  cold.  Peach  trees, 
valued  at  $25,000,  were  destroyed  hereabouts  in  orchards,  and  the  entire  nursery 
stock  was  also  rendered  valueless."  On* that  day,  w^hen  the  temperature  exceeded 
juiything  ever  before  known  in  extremes  of  cold  throughout  Minnesota,  where  the 
mercury  descended  to  38°  below  zero,  but  2°  above  its  freezing  potnt,  and  at 
Milwaukee  to  30°  below  zero  5  and  in  Illinois,  farther  south,  from  20°  to  28° 
below ;  at  Holland,  in  Ottowa  county,  near  Grand  Haven,  Michigan,  nearly 
opposite,  on  the  eastern  shore  of  the  lake  and  in  the  same  latitude  as  Milwaukee, 
Wisconsin,  the  mercury  sank  to  8°  below  zero  only — a  very  tolerable  tempera- 
ture comparatively — that  the  same  wave  of  cold  rolled  over  Michigan  is  evident 
from  the  fact  that  at  Lansing,  in  the  centre  of  the  State,  a  tempemtm-e  of  22° 
helow  zero  was  experienced  on  the  same  day. 

Tliis  wide-spread  and  destructive  cold  killed  the  peach-buds  at  St.  Josephs, 

on  the  lake,  but  the  trees  were  not  injm'ed.     Many  of  these  trees  have  been 

planted   fifteen  to  twenty  years  and  yet   survive,  while  in  Branch  county,  in 

the  interior,  on  the  southern  line  of  Michigan,  adjoining  the  northeast  comer  of 

Indiana,  the  peach  trees  have  been  killed  on  ^vc  occasions  during  twenty  years 

past,  and  the  fruit  buds  destroyed  almost  every  two  years.     At  South  Haven, 

twenty-four  miles,  and  at  Grand  Haven,  sixty-live  miles  further  north  than  St. 

Joseph,  and  therefore  more  distant  from  the  head  of  the  lake,  but  on  its  shore 

at  its  widest  part,  and  near  deeper  waters,  the  peach-buds  were  not  killed  in 

January,  1864.     At  Gnwid  Haven  the  peach  trees  have  bonie  finiit  for  nine  years 

in  succession,  and  the  tender  twigs  were  uninjm-ed  by  the  winter  of  1865-66. 

Between  St.  Joseph  and  White  Haven,  at   Hartford,  Vai\  "Bui^w  tQ\x\iX'^, 
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twelve  miles  from  the  lake,  the  trees  were  uninjured,  though  the  hudswere  killed 
in  1SG4;  while  in  the  adjoining  township  of  LawTcnee,  seventeen  miles  from  the 
lake,  a  pait  of  the  trees  were  killed,  and  at  Paw-Paw,  adjoining  LawTcnee, 
on  the  east,  and  twenty  miles  from  the  water,  the  peach  trees  were  all  destroyeil. 

The  extreme  temperatures  of  January,  1864,  associated  with  the  places  in 
Michigan  where  entire  or  partial  destniction  of  buds  and  trees  occun-ed,  were  as 
follows :  In  Branch  county,  near  the  middle  southern  line,  ninety  miles  east  of 
the  lake,  20°  was  observ^ed;  at  St.  Joseph,  8®;  at  White  River,  ninety  miles 
noitli  of  the  latter  place,  and  on  the  lake  shore,  7®  j  and  at  Benzonia,  one  hundred 
and  eighty  miles  north  of  St.  Joseph,  latitude  44 J,  and  ten  miles  inland,  11**. 
On  the  same  day,  the  temperature  at  Chicago,  Milwaukee,  and  Green  Bay,  to  the 
western  shore  opposite  to  the  above  respective!  v,  had  been  in  the  same  order  as 
low  as  28°,  27°,  and  26°. 

Thus,  the  great  unbroken  sheet  of  cold  an*,  extending  fi-om  eastern  Eiurope  to 
the  Sandwich  islands,  flowing  southw'ard  and  almost  everywhere  reducing  the 
tempemture  below  its  normal  height,  was  greatly  modified  in  its  intensity  by  the 
waters  of  the  noble  lake  which  lay  like  a  guarilian  at  the  portals  of  the  State 
of  Michigan. 

CONCLUSION. 

The  foregoing  attempt  to  supply  more  definite  infonnation  respecting  the  local 
districts  where  fruit-groWing  may  be  esteemed  generally  successful,  will  not  re- 
trieve the  loss  of  the  tens  of  thousands  of  dollars  spent  in  inefiectual  efforts  to 
establish  vineyards  in  many  inland  sections'  which  must  ever  remain  unfitted 
therefor.  It  may,  however,  if  used  aright,  aiTest  the  reckless  squandering  of 
money  in  similar  ill-judged  schemes.  For  thirty  years  all  attempts  to  grow  the 
Isabella  and  Catawbi  in  the  open  country  in  Pennsylvania  have  entailed  loss 
upon  the  enthusiastic  planters.  It  is  only  in  the  large  cities  on  or  near  Lake  Erie, 
or  on  a  few  choice  sites,  that  they  have  proved  remunerative.  An  intenuediate 
year  or  a  few  years  may  occur  w-hen  a  good  ci*op  is  gathered  and  hopes  are  again 
cheered,  to  be  followed  by  several  seasons  in  w^hich  mildew  and  rot  destroy  the 
leaves  and  frait,  and  finally  the  vine  itself.  That  the  new  varieties  will  prove 
1*1  the  end  more  successful  than  the  abapdoned  Catawbas  and  Isabellas,  in  our 
middle  region^,  we  greatly  fear  will  not  be  the  experience  of  many  thousands  who 
have  planted  thenf.  In  more  northern  Regions,  or  more  favored  localities,  they 
may  be  found  to  bo  valuable  substitutes. 

By  the  jew  choice  sites  above  referred  to  we  have  reference  to  certain  localities 
at  varying  heights  above  the  bottoms  of  valleys  in  the  middle  or  more  southern 
States,  though  distant  from  water  privileges,  where  the  vine  may  be  growTi  with 
success.  These  zones  of  more  tempered  extremes  may  vary  in  height  of  range 
above  different  valleys,  according  to  the  physical  construction  of  the  country.  Many 
valleys  are  in  summer  nights  filled  with  the  qpld  dry  air  from  the  mountain  sides, 
while  the  moist,  wanner,  and  buoyant  air  of  the  valley  Iwttom  is  raised  to  the 
hillside,  to  shield  the  plants  at  a  definite  height  irom  the  effects  of  frost.  The 
more  successful  zone  of  mountain  side  is,  of  course,  above  the  fix)st  line,  which 
may  often  bo  traced  at  heights  varj^ng  with  the  latitude  and  elevation  of  the 
valley.  Tins  line  of  fi'ost  in  the  southern  valleys  of  the  Alleghanies  may  he 
seen  about  300  or  400  feet  above  the  bottom,  boimded  by  a  horizontal  line  of 
verdure,  reseml)ling  a  vast  ribbon  above  the  black  ground  of  the  irfjm'cd  vegeta- 
tion below.  In  the  more  northern  valleys  of  the  Alleghanies  this  is  not  t^o 
apparent,  because  vegetation  does  not  differ  so  ^^^dely  at  different  heights.  Peacb- 
buds  are  oi'ten  killed  on  the  lower  heights,  however,  while  heavy  crops  of  this 
fruit  are  raised  in  the  higher  valleys  among  the  hills  skirting  the  foot  of  the 
mountain.  Among  tho  southern  Alleghanies  of  North  Carolina,  fniit  g^o^^^l  on 
the  hillsides,  al)ove  this  frost  lino,  is  mostly  secure  from  injury,  and  such  is  the 
protective  influence  of  the  wann  stations  that  the  Isabella  giape  has  not  failed 


FRUIT   REGIONS   OF   THE   UNITED   STATES.  189 

for  twentj'^-six  consecutive  years  to  produce  abundant  crops,  nor  has  fruit  of  any 
kind  ever  been  known  to  be  frost-killed,  though  tliere  liave  been  instances  where 
it  has  been  destroyed  by  a  *^  severe  freeze."  There  may  be  many  such  localities 
anionii:  the  mountains  of  southern  Pennsylvania,  where  the  hardier  giapes  maybe 
raised  for  many  years  with  a  good  degree  of  success.  The  experiment  is  worthy 
of  trial.  If  the  story  be  not  ai)ocryphal,  something  has  already  been  com- 
raenci'd  ir»  this  direction,  as  appears  from  a  recent  notice  of  grape-growing  in 
Blair  county,  Pennsylvania,  in  Tlic  American  Exchange  and  Jlcvieiv  for  Feb- 
rnar}-,  1866. 

Elevation  is  esteemed  very  important  by  many  planters  of  j)ea(!h  trees  near  the 
Mississippi  river,  as  their  experience  proves  its  value.  An  orchard  near  Alton, 
Illinois,  200  feet  above  the  river,  seldom  fails  to  produce  fruit,  wliile  all  around 
the  crop  is  fre<]uently  destroyed.  On  other  orchards  the  spring  frosts  have  de- 
t!troyi»d  all  the  buds  within  about  ten  leet  of  the  ground,  the  line  of  de^th  being 
as  well  defined  as  if  levelled  with  a  surveyor's  instrument.  At  elevations  vary- 
ing from  20  to  2;30  feet  above  and  bordering  the  Mississippi  river,  a  (hfference  of 
twelve  degrees  of  temperature  has  often  been  obser\'ed  on  a  still  night.  On  the 
bhff  of  Lake  Michigan,  latitude  44^°  north,  200  feet  above  the  water  on  a  knoll 
a  few  feet  above  the  garden  level,  tomato  vines  were  seen  in  blossom  on  Decem- 
Wr  1,  1865,  though  the  first  frost  to  deatroy  vegetation  on  lower  levels  had 
(H'curnHl  on  the  3d  of  October  of  that  year.  These  results  are  all  plainly  attribut- 
al)lc  to  the  protecting  agency  of  a  canopy  of  buoyant  Vapor  floating  above  and 
displaced  by  the  cold  air,  which,  desc<?nding  to  a  lower  level,  has  cut  off  the 
tender  vegetation  ;  and  on  this  principle  may  perhaps  be  ex]^lained  the  moderate 
success  which  att^mds  vine-gi'owing  on  the  hills  which  border  the  Ohio  at  sites 
jndiciously  selected. 

On  review^ing  my  long  ai'gument  to  sus-tain  the  l)elief  that  we  have  in 
the  northern  United  States  certain  local  climates  clearly  distinct  *in  their 
range,  and  peculiai'ly  fitted  for  the  production  of  many  tender  and  hardy  fruits, 
and  therein  strongly  contrasting  with  the  cliiftate  of  districts  but  little  removed 
tberefirom,  and  that  these  peculiarities  are  almost  solely  the  result  of  the  influences 
of  the  wide  waters  adjacent,  I  think  my  readers  caimot  fail  to  be  convinced  that 
the  position  has  been  susUiined.  Though  with  some  the  assertion  may  need  no 
proof,  there  are  others,  and  perhaps  many,  who  never  heard  that  oiu:  great  lakes 
are  of  any  use  but  for  na\ngation,  while  there  are  some  who  believe  them  to  bo  a 
j^t  mistake  on  the  part  of  the  Divine  Architect,  and  needing  the  improving 
hand  of  human  genius !  Despite  the  extraordinary  value  of  the  great  lakes  to 
the  agiiculture  of  the  smrounding  region,  there  are  ^^Titers  who  scniplc  not  to 
a<lvunce  a  most  atrocious  theory  of  possible  improvements  to  be  thereto  applied. 
The  of  these  engineers  coolly  proposes  to  fill  up  nine-tenths  of  them  Avith  earth ! 
Hear  his  sage  remarks:  **If  one  could  keep  the  Erie  and  Ontario  at  their  present 
depth,  and  stretch  out  their  appju'cntly  boundless  expanse  into  good  canals  of 
mf>derate  breadth,  turn  the  land  ort  each  side  into  corn-fields,  and  keep  eveiy 
twenty  miles  as  a  broad  square  piece  to  form  a  basin  attached  to  each  canal — ^had 
naiTire  adopted  such  a  plan  as  this  in  the  distribution  of  waters,  or  anything  a])- 
proacliing  such  a  grand  ideal,  I  shovdd  consider  it  much  more  worthy  of  admu*a- 
tion  than  thesi*  gi'cat  awkward  basins  that  wc  ought  to  try  and  get  rid  of,  or 
mncKlel  as  so<m  as  Ave  can !'' 

A  theory  so  preposterous  as  the  above  could  only  have  had  its  origin  in  the 
brain  of  one  i>rol'oundly  ignorant  of  the  climatic  value  of  waters  to  the  temtories 
ailjaceiit — such  ignorance  as  we  have  endeavored  to  lemove.  Far  different  from 
that  ])resuniption,  which  would  an'aign  Omniscience,  is  the  sentiment  that  Avould 
prom})t  to  leani  the  v;isdom  of  His  ordainings,  trace  His  beneficence  in  every 
arrangement,  and  humbly  tnist  where  it  cannot  understand.  If  wo  have  not 
already  shown,  further  reseiu-ch  must  prove,  that  these  ^'wastes  of  waters,"  so 
terrced,  are  not  waters  wasted,  but  have  been  stored  for  th(»  use  of  man,  to  bless 
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him  in  many  ways,  some  more  obvious  to  his  perceptions,  others  demanding 
closer  inquin',  but  equally  advantageous  to  his  comfort  and  his  progress.  li 
might  be  shown  that  they  are  gathered  into  the  niches  where  they  can  most  benefit 
the  adjoining  regions,  in  the  latitude  where  their  services  were  most  needed; 
moulded  in  outline  and  aiTanged  in  concert  for  the  widest  extension  of  theii 
blessings;  scooped  to  the  depth  most  conducive  to  the  full  conserv^ativc  powers 
of  their  c^ool  waters;  raised  to  the  height  best  adapted  for  that  flow  which  shall 
gently  pr(?ss  their  floods  onward  to  their  outlets ;  placed  where  their  %ver-oper 
bowls  shall  receive  the  blessing  of  the  rains  of  heaven,  and  treasure  or  dispense 
them  most  wisely ;  and  that,  so  far  from  requiring  any  changes  to  (idapt  thorn  ic 
human  needs,  they  are,  in  their  present  condition,  wonderful  evidences  of  designs 
the  most  beneficent  and  far-reaching,  planned  for  His  creatures  by  the  Diatjic 
Creator  from  the  Ibmidatioii  of  the  world. 


An  article  entitled  "  Obser\'ations  on  Atmospheric  Humidit}^,"  intended  to  form 
au  appendix  to  the  present,  has  already  appe^ired  in  the  Report  of  the  Agricul- 
tural Department  for  1865.  That  paper  assumes  to  explain,  on  sound  principles, 
the  cause  of  the  variable  climates  of  districts  remote  from  w\ater  influences,  as 
well  as  to  indicate  the  best  modes  of  remedying  the  e\als  of  aridity,  and  pre- 
venting its  increase.  The  reader  desirous  of  extending  his  inquuies  respecting 
the  cause  and  ciu^e  of  the  difficulties  to  which  our  climate  is  subjected  from  defi- 
cient moisture,  would  probably  consult  that  paper,  after  the  perusal  of  the  present 
attempt,  with  greater  advantage  than  would  attend  their  disconnected  study. 


COTTON  CULTURE  IN  1866. 


BY  N.  B.  CLOUD,  M.  D.,  MONTGOMERY,  ALABAMA. 


In  accordance  with  the  request  of  the  Commissioner  of  Agriculture,  I  propose 
to  embody  some  suggestions  relative  to  the  culture  of  cotton  in  1866,  the  peculiar 
difficulties  attending  it,  and  ^*  the  necessity  and  advantage  of  the  general  intro- 
duction of  labor-saving  machineiy  to  reduce  the  cost  of  cultm-e,  and  to  neutralize 
the  embaiTassmeuts  ansing  from  the  existing  and  prospective  scarcit}'-  of  labor." 

I  may  premise  that  the  natural  histoiy  and  true  philosophy  of  the  culture  of  the 
cotton  plant  have  been  my  constant  study  for  more  than  a  quainter  of  a  centurv; 
therefore  I  shall  write  not  merely  what  1  think,  but  what  I  know^  from  personal 
observation  and  practical  experience,  for  a  series  of  years,  on  the  cotton  field. 

It  was  but  reasonable  to  calculate  upon  a  compaiativel^  short  crop  of  cotton 
the  present  yeai*.  The  plantations  of  the  countiy  were  in  a  rough  and  dilapi- 
dated condition  generally ;  stock,  mides,  and  horses  for  plough-teams  were 
scarce,  as  was  also  grain  to  feed  them  dming  the  ploughing  season,  and  in  ven* 
many  localities  extremely  ditHcult  to  procure,  which,  of  course,  measurably  pre- 
vented the  proper  preparation  of  the  land  for  plantmg.  Then,  again,  most  of 
the  seed  was  old  and  imperfect  from  neglect  during  the  war.  From  this  cause 
few  plantaticms  obtained  even  a  tolerable  stand,  and  on  many  not  until  after 
planting  over  two  or  three  times. 

Tlicse  discouragements  at  the  veiy  beginning  of  the  crop  started  the  cotton 
])lant  very  late.  Tlien  again,  to  meet  and  encounter  these  serious  disadvantages, 
the  planters  found  themselves  in  the  use  of  a  new  and  untried  system  of  labor, 
imd  the  laborei-s  generally  disinclined  to  do  full  w^ork.     Superadded  to  this 
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already  frightful  ajrray  of  difficulties  attending  the  commencement  of  tlie  crop, 
we  had  the  most  unprecedented  amount  of  spring  rain  through  the  early  summer 
that  has  ever  been  kno-vxn  in  the  cotton  States,  culminating  in  the  gieat  flood 
of  June  10,  which  almost  entirely  di'owncd  out  the  cotton  plant  on  the  rich  river 
and  creek  bottom  lands. 

This  long-continued,  extremely  Avet  weather  not  only  injured  the  plant  by  a 
surcharge  of  water  in  the  soil,  thereby  retarding  its  growth  and  rendering  the 
plant  more  liable  to  succumb  to  the  ravages  of  the  apJiiSy  (plant  louse,)  but 
promoted  the  rank  growth  of  grass  and  weeds  that  proved  seriously  inimious  to 
the  crop  in  the  acreage  ^*  turned  onV^  to  grass.  This  long  spell  of  lainy  weather 
was  succeeded  by  sunny  and  diy  weather,  enabling  the  planters,  by  unseasonable 
fcork,  to  clear  their  crops — such  as  were  not  lost  and  given  over — of  the  grass  and 
weeds. 

But  this  open  dry  weather,  promising  so  propitiously  in  June,  continued  through 
July  into  August,  and  in  many  sections  of  the  countiy  to  September,  proving 
almost  as  destractive  to  the  plant  as  did  the  rainy  w^eather.  In  the  beginning 
of  September,  the  heavy  summer  rains  commenced,  and  with  them  both  the 
boll  worm  and  the  cotton  caterpillai*;  the  former  destroying  the  bolls  even  half 
^wn,  while  the  latter  stripped  the  plant  of  its  foliage,  blooms,  and  all  young 
fruit,  (bolls.) 

Such  is  a  brief  statement  of  the  "difficulties"  attending  the  cultm'e  and  pro- 
duction of  the  present  very  short  cotton  crop  of  the  United  States,  which  cannot 
much  exceed  the  crop  of  1836 — thirty  yeare  ago,  when  Alabama  and  Florida  .pro- 
duced comparatively  little,  and  nearly  ten  years  before  Texas  was  a  State  of  the 
Union.  In  a  paper  of  this  character,  1  cannot  go  into  the  minutiae  of  these 
difficulties  attending  the  operations  of  the  past  season. 

In  regard  to  these  difficulties,  an  important  question  aiises  :  Are  they  likely 
to  continue  to  embaiTass  the  culture  of  cotton  for  the  futm*e  ?  To  this  question 
•  I  answer  emphatically  that  most  of  them  will  not  ;*  the  plantations  have  received 
and  are  still  receiving  repaii-s  for  the  next  crop;  the  horse  and  mule  l<5i*co  is 
being  largely  increased,  and  th^  planters  have  an  abundant  supply  of  good  seed 
for  tue  crop  of  1867.  Of  the  labor  as  much  cannot  be  said;  it  is  deficient  in 
quantity,  and  in  quality  uncertain  and  um'eliable. 

Here  we  have  a  very  serious  eribarrassment,  that  will  not  only  continue,  but  * 
uill  probably  increase  so  long  as  we  depend  upon  the  frcedmen  in  the  cultm'e 
of  cotton.  The  other  difficulties,  of  seasons,  boll- worm,  and  cotton  caterpillar, 
are  natural,  and  not  therefore  entirely  within  the  control  of  the  planter ;  yet  we 
may  reasonably  hope  that  Pro^-idence  will  in  the  future  dispose  them  as  in  fonner 
years. 

I  now  come  to  the  proposition  that  labor-saving  machinery  is  essential  to 
future  improvement  in  cottofi  cultm-e ;  and  I  am  gratified  to  be  able  to*  brin«;  to 
\U  discussion  an  experience  and  practical  observation,  on  the  field,  of  more  than 
twenty-five  years. 

As  early  as  1840  I  saw  the  fallacy  and  destnictive  effect  on  the  soil  of  the 
countr}'  of  the  common  system  of  cotton  culture ;  and  at  that  time  I  instituted 
and  commenced  putting  in  practical  operation  a  scries  of  experiments  founded 
upon  philosophical  principles :  first,  in  the  preparation  and  artificial  fertilization 
of  tlie  soil;  and  secondly,  in  the  subsequent  culture  of  the  cotton  plant.  In 
1842,  witli  the  c^lisad vantages  of  slave  labor,  while  this  system  was  yet  cnide  and 
not  fully  perfected,  I  grew  upon  a  single  acre  of  thin  or  poor  (naturally)  sandy 
pine  land  nciU'ly  6,000  pounds  of  seed  cotton.  This  crop  was  grown  by  first 
applying  a  Jieavy  dressing  of  good  compost  manure  (barn-yard)  broad-cast  on 
tie  land,  which  wiis  then  laid  olT  in  five  feet  rows  and  bedded  out  with  a  good 
turning  plough  very  deep. 

The  p<.>sition  of  each  plant  in  these  rows  or  beds  was  spaced  exactly'  three 
feet  apart,  and  a  half  gallon,  or  spade  fidl,  of  good  compost  manure  deposited  in 
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each  hill  or  position  to  bo  occupied  by  the  plant.  On  the  10th  day  of  April  the 
seed  was  planted,  after  being  ili-st  rolled  in  ashes,  by  dropping  half  a  dozen 
in  each  place.  The  only  difficulty  here,  and  it  was  a  serious  one,  the  seed  being 
placed  in  immediate  contact  with  the  manure,  was  the  destruction  of  the  vitality  of 
many  seeds  w^hile  vegetating,  and  1  obtained  a  bad  stand  at  first ;  but  by  a  quick 
,  perception  of  the  difficulty  and  determined  perseverance,  I  very  soon  obtained  a 
perfect  stand.  The  culture  consisted  of  one  light  ploughing,  while  tlic  plants 
were  yet  young,  with  a  common  shovel  plough,  and  afterw-ards  entu-ely  with  the 
weed  hoe  and  a  sweep  nmning  very  shallow.  Subsequently,  and  in  the  perfection 
of  the  system,  I  have  abandoned  placing  any  manure  in  the  liill,  but  apply  it 
broadcast  entirely,  which  secures  a  good  stand  at  first  planting. 

Here  you  have  a  brief  yet  plain  and  pimple  statement  in  detail  of  the  mechan- 
ical and  operative  manual  labor  process  by  which  this  now  and  improved  system 
of  cotton  culture  is  conducted  in  the  field.  The  philosophy  and  science  upon 
which  the  system  is  based,  I  shall  show  to  be  equally  plain  and  simple,  and  eiisily 
to  bo  comprehended  by  any  laborer  of  good  judgment  and  ordinary  intelligence. 

This  may  be  first  stated  in  brief  previous  to  illustration.  A  famier  desires 
to  produce  upon  a  given  area  of  ordinary  common  cotton  land,  say  one  or 
more  acres,  two  or  more  bales  of  cotton  to  the  acre.  It  is  first  necessary  to  in- 
corporate with  the  soil  a  sufficient  quantity  of  phosphoric  acid,  in  a  soluble  form, 
which  the  cotton  plants  may  take  up  from  the  soil  and  assimilate  into  cotton 
seed,  bearing  the  pi*opoi*tionate  quantity  of  lint  (cotton)  for  the  desired  bale  or 
bales.  This  is  conveniently  had  in  good  barn-yard  compost  or  a  good  au4 
genuine  article  of  supei-phosphate  of  lime.  ^ 

The  illustration  here  is  more  satisfactory  by  taking  a  practiciil  example.  For 
instance,  an  intelligent  famier  or  planter,  with  his  family  located  on  his  own  little 
fann,  or  on  a  leased  one,  proposes  to  raise  five  bales  of  cottou,  weighing  500  pounds 
each,  the  next  year ;  this  he  intends  to  d<)  on  five  acres  of  ordiniiry  cotton  land. 
His  ii^elligence  and  judgment  prompt  him  first  to  lay  his  level  on  this  little 
field  and  bring  his  cotton  rows  to  a  horizontal:  That  same  intelligence  teaches 
him  that  the  elements  of  plant  food  for  five  bales  of  cotton  do  not  exist  in  a 
soluble  foni}  in  the  soil  of  his  five  acre  field.  What  thenf  He  lias  alre^uly 
prepared,  in  and  from  his  stock  yai'ds  and  staBles,  500  bushels  of  good  compost 
manure  for  each  acre,  which  any  planter  may  do  at  two  cents  i)er  l)ushel ;  if  he 
has  it  not  already  prepared  he  pm-chases  one  ton  of  supeq^hosphate,  pm'e  and 
genuine,  which  he  uses  instead  of  the  home-made  compost.  This  is  liauled 
out  and  spread  unifonnly  over  tho  soil,  and  then  with  a  two  horse  "Brinlcy 
Eagle,"  or  some  other  good  turning  plough,  he  beds  out  his  rows  deep  and 
thoroughly,  intimately  incoii>orating  this  fertilization  or  plant  IckkI  with  the  soil, 
at  the  same  time  efiecting  the  proper  and  necessar}^  pulverization.  This  beau- 
tiful process  accomplished,  his  five  acres  of  ordinary  cotton  land  become  the  re- 
pository of  the  available  elements  of  five  bales  of  cotton.  At  the  proper  time, 
between  the  first  and  fifteenth  of  April,  he  plants  his  cotton  seed ;  it  now  becomes 
necessary  that  the  planter  exercise  his  mecnianical  skill  and  judgment  in  the 
operation  of  phmting;  he  is  satisfied  that  he  has  stored  in  the  soil  of  this  field 
the  ciiule  elenients  of  five  bales  of  cotton,  Avhich  field,  l)efore  being  ferfilizcd, 
luider  the  ordinary  system  of  culture,  might  have  produced  but  250  to  300  jiimnds 
of  seed  cotton  per  acre.  Now  to  secure  five  bales  of  cotton  from  it,  a  certain 
number  of  plants  must  be  had  standing  on  it  in  an  even  and  unifonn  relation  to 
each  other;  in  other  words,  this  being  the  first  year  of  the  shift  or  rotation,  (this 
Mstem  embracing  a  beautiful  and  most  profitable  method  of  rotation  of  crops,  as 
was  successfully  practiced  by  myself,)  a  bale  of  cotton  only  is  intended  to  be  had 
from  each  acre.  For  this  end  his  rows  are  laid  four  feet  wide,  and  the  seed 
planted  by  spacer  (compass)  or  seed  planter  thirty  inches  apart  on  the  row. 
'riiis  gives  him  4,368  cotton  plants  to  each  acre,  taking  seventy  yards  stjuare  as 
tlic  ncic.     'i'hiis  lie  has  on  each  superficial  square  of  ten  feet  throughout  each 
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acre  a  cotton  plant,  thereby  securing  to  each  plant  its  natural  (p3Tamidal)  form 
and  continuous  healthy  growth  to  perfect  maturity ;  hence  there  is  here  no  crowding 
of  the  plants,  nor  is  there  any  space  unoccupied.  And  here  allow  me  to  remark, 
emphatically,  that  this  natural  (pyramidal)  form  of  the  plant  is  absolutely 
ess^itial  to  its  perfect  maturity.  It  is  not  possible  for  this  uniformity  and  perfect 
stand  of  plants  to  be  had  by  any  other  mode  or  system  of  culture  yet  devised. 

Another  short  paragraph  will  simplify  this  illustration.  Take,  for  instance, 
an  sxxe  of  common  cotton  land  anywhere  in  the  cotton  region  proper,  seeding  it 
with  wheat,  and  give  it  the  necessaiy  fertilization  and  culture  for  the  production 
of  1,800  pounds  of  grain,  (30  bushels;)  a  result  easily  attainable.  Then  take  an 
adjoining  acre  of  tne  same  character  of  land,  with  the  same  fertilization,  and 
plant  it  with  cotton  seed,  cultivated  in  all  respects  according  to  this  improved 
system,  and  it  will  produce  the  first  year  1,500  to  1,800  pounds  of  cotton  seed  j 
with  this  important  addition,  that  from  the  atmosphere  the  cotton  plant  clothes 
the  seed  by  assimilating  its  carbonic  acid  with  500  pounds  of  snow-white  lint  or 
cotton. 

Here  we  have  an  improved  system  of  cotton  culture,  practical  and  certain 
in  its  results,  entirely  adapted  in-every  operation  to  "labor-saving  implements  and 
machinery."  The  land  may  be  thoroughly  ploughed  with  "gang  ploughs,"  the 
seed  dropped  and  covered  at  regular  distances  apart  in  the  rows  by  seed  planters, 
when  all  the  subsequent  w^ork  in  its  culture  is  just  such  as  the  intelligent  gar- 
dener applies  to  his  enriched  soil  in  gro\ving  his  superior  vegetables.  This  sys- 
ftem  of  cotton  culture  commends  itself  to  intelligent  laborers  and  their  families; 
itfi  various  operations  are  compai'atively  light,  (five  acres  to  the  hand.)  Then 
again  its  highest  recommendation  consists  in  its  permanent  improvement  of  the 
soil  and  the  bountiful  crops  of  grain  it  secures  to  the  planter.  This  five  acres, 
after  the  cotton  is  picked  off,  has  returned  to  the  soil  the  leaves  of  the  cotton 
plant,  the  burrs,  the  stalks,  and  the  seed,  except  three  to  four  bushels  for  planting 
other  five  acres  the  next  year. 

The  rows  being  laid  level,  neither  the  enriched  soil,  nor  the  debris  of  the  cotton 
plant  returned  as  above  to  the  field,  can  be  washed  off  by  the  rains.  This  five 
acres  the  second  year  is  planted  in  com,  which  yields  readily,  of  an  ordinary  sea- 
son, 40  bushels  of  com  per  acre,  or  200  bushels  to  the  hand. 

The  third  year  it  is  seeded  to  wheat,  rye,  oats,  or  any  small  grain  crop  the 
farmer  may  desure.  With  a  light  dressing  of  plaster  or  superphosphate,  (the  latter 
preferable,)  an  entirely  remunerating  yield  is  obtained. 

The  fourth  year  it  lies  in  grass  fiulow,  to  be  disposed  of  through  the  season  as 
the  interest  of  the  farmer  may  require. 
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BY  JOSEPH  B.   LYMAN,   LATE  OF  LOUISIANA. 


SELECTION   OF  A   COTTON  FAJIM. 

Thbee  or  four  considerations  of  a  general  character  must  be  taken  into  account 
by  every  person  ^Chb  proposes  to  enter  upon  the  business  of  producing  cotton. 
The  first  and  most  important  of  these  is  clunate.  Cotton  will  grow  and  yield  a 
few  mature  bolls  as  far  north  as  the  latitude  of  Philadelphia.  It  has  been  culti- 
vated to  quite  an  extent  in  Maryland  and  Delaware,  and  in  the  southern  part  of 
New  Jersey.  West  of  the  Alleghanies,  it  will  grow  in  southern  Illinois,  and  in 
13 
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nortbern  ]\Ii8soiiri ;  but  the  result  of  the  experiments  of  1862  ought  to  be  candidly 
stated,  and  it  may  now  be  considered  a  settled  question  in  American  agricultore 
that  cotton  must  command  very  high  prices,  (fYom  fifty  cents  to  a  dollar  a  poondj 
to  prove  a  paying  crop  north  of  the  thirty-sixth  parallel.     In  other  wotds,  the  line 
drawn  through  Nashville,  Tennessee,  and  Raleigh,  North  Carolina,  divides  ^e 
country  into  two  sections.     In  the  northern  portion  cotton  is  profitable  only  when 
it  commands  war  prices,  and  south  of  this  line  its  gpx)wth  will  be  lucrative  until  it 
falls  below  ten  cents  a  pound ;  but  this  line  is  not  the  northern  limit  of  the 
cotton  belt  proper.     In  the  valley  of  the  Mississippi  one  must  go  below  Mem- 
phis to  find  an  entirely  suitable  climate^  and  on  the  Atlantic  seaboard  he  most 
go  south  of  Cape  Hatteras.     The  western  limit  of  the  cotton  fields  of  the  United 
States  is  a  line  passing  north  and  south  through  San  Antonio,  in  Texas.     The 
»    extreme  length  of  this  region  is  nearly  fifteen  hundred  miles,  and  its  width  a 
little  over  three  hundred,  thus  giving  four  hundred  and  fifty  thousand  square 
miles,  in  the  greater  portion  of  which  a  location  for  a  cotton  farm  may  be  chosen. 
In  the  northern  parts  of  this  belt — that  is.  in  the  region  lying  north  of  At- 
lanta and  Columbia,  in  the  east,  and  north  of  tne  mouth  of  the  Arkansas,  in  the 
Mississippi  valley — the  farmer  proposing  to  raise  cotton  as  one  of  his  crops  can 
easily  associate  with  it  the  production  of  wheat,  oats,  clover,  sorghum,  and  the 
growth  of  apples,  pears,  and  other  finits  found  throughout  the  northern  part  of 
me  temperate  zone.     In  the  southern  part  of  this  belt,  Louisiana,  Florida,  and 
the  lower  part  of  Texas,  the  cereals,  except  Indian  com,  have  never  been  con- 
sidered profitable  crops,  and  the  fraits  met  with  are  of  a  tropical  or  semi-tropical 
character,  such  as  the  orange,  the  lemon,  the  fig,  and,  in  Florida,  tho  banana 
and  pineapple.     Cotton  is  essentially  an  exotic  in  all  parts  of  the  United  States. 
It  is  a  tropical  tree  with  a  life  which  naturally  extends  throughout  a  number  of 
years,  but,  transplanted  to  our  soil,  it  becomes  an  annual  instead  of  a  perennial; 
and  the  vigor  of  the  plant  in  place  of  producing  woody  fibre,  as  it  does  in  the 
tropics,  is  expended  in  the  multiplication  of  its  pods;  hence  the  best  part  of  the 
cotton  zone  is  the  comparatively  narrow  belt,  where  the  winters  are  severe  enough 
to  produce  ice  and  frozen  groimd  at  intervals  during  about  two  months  of  the  year, 
and  the  summers  are  long  and  hot.     Another  requisite  of  a  good  cotton  climate  is 
that  the  relations  between  tho  mountains  and  the  sea,  and  the  moist  winds  that  blow 
from  it,  mav  be  such  as  to  give  abundant  rains  in  spring,  followed  by  frequent 
but  not  violent  summer  showers,  and  an  autumn  that,  for  months,  is  almost  en- 
tirely rainless.     Tho  lower  part  of  the  Appalachian  range,  running  diagonally 
across  the  country,  and  producing  high  lands  in  the  northern  parts  of  South  Car- 
olina, Georgia,  Alabama,  and  Mississippi,  which  slope  gently  down  to  the  Atlan- 
tic and  the  Gulf,  gives  the  climate  described  to  all  the  cotton  States  that  lie  cast 
of  the  Mississippi.     The  Osage  mountains,  which  extend  in  a  southwesterly  direc- 
tion through  southern  Missouri,  northwestern  Arkansas,  and  become  hills  in 
northern  Texas,  produce  a  similar  climate  in  the  region  west  of  the  l^Iississippi. 
When  a  person  has  determined  to  engage  in  a  cotton-planting  enterprise  some- 
where within  the  limits  of  this  extensive  tract,  the  next  practical  question  for  his 
decision  will  be  whether,  all  things  considered,  it  is  advisable  to  select  alkmal 
or  river  bottom  lands  in  preference  to  a  soil  somewhat  less  fertile  among  the 
hills.     Fifteen  ycai-s  ago  by  far  the  greater  part  of  the  cotton  crop  of  the  Unital 
States  was  produced  on  hill  lands;  probably  one-half  of  the  crop  of  1860  grew 
upon  lands  within  cannon-shot  of  some  of  the  streams  that  debouch  into  the 
Gulf.     From  1850  to  1860  the  tendency  of  the  agricultural  capital  of  the  South 
to  desert  the  uplands  and  transfer  their  labor  to  the  inexhaustible  soil  of  tho  river 
bottoms  was  marked.     In  a  general  way  it  may  be  said  that  an  acre  of  the  best 
alluvion  will  produce  twice  as  much  cotton  as  an  acre  of  ordinary  hill  land,  and 
that  under  even  the  most  careless  system  of  culture  the  alluvion  will  continue  to 
produce  successive  crops  of  cotton  for  generations,  without  any  material  decline 
of  fertility,  wJiercas  ten  or  fifteen  yi^ara  of  caiel^«.a  and  unscicotifie  planting  npon 
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Mil  lands  will  render  them  comparatively  worthless.  This  seems  to  indicate  a 
very  CTeat  superiority  in  river  lands;  but  there  are  several  facts,  by  way  of  off- 
set, wliich  should  be  candidly  stated : 

1st  The  alluvial  lands  of  the  south,  and  particularly  of  the  southwest,  are  all 
heavily  timbered,  and  it  requires  a  considerable  amount  of  capital  to  open  them, 
and  those  already  opened  and  in  cultivation  command  a  high  price. 

2d.  As  a  rule,  the  valleys  immediately  bordering  upon  all  the  streams  that 
pour  into  the  Gulf  are  miasmatic.  Covered  as  they  are  with  rank  ve^table 
growth,  and  saturated  by  the  heavy  rains  of  winter  and  spring,  and  qmte  fre- 
quently by  inundations,  when  the  fierce  sun  of  this  semi-tropical  climate  is  poured 
upon  &iem,  an  exhalation  is  produced,  which,  under  the  most  favorable  circum- 
stances and  in  the  most  vigorous  constitutions,  T\ill  cause  some  derangement  of 
health,  and  often  acute  illness. 

3d.  The  greater  portion  of  the  lands  on  the  banks  of  the  Mississippi  and  all 
its  larger  tributaries,  and  also  of  most  other  southern  streams,  are  liable  to 
become  submerged  by  spring  floods. 

In  the  Mississippi  valley  mis  inundation  would  be  annual,  and  almost  nniver- 
sal,  were  it  not  for  a  levee  system,  which  is  very  expensive  and  never  affords 
entire  security  from  water.  In  a  great  number  of  minds  these  serious  objections 
to  the  river  lands  for  cotton-plantmg  purposes,  more  than  balance  their  superior 
fertility.  Although  previous  to  the  war  there  was  a  strong  tendency  in  capital 
and  labor  to  desert  the  hill  lands,  they  are  by  no  means  exhausted,  and  millions 
of  acres  of  southern  uplands  are  still  covered  with  aboriginal  forests.  By  proper 
inquiry  and  search  it  is  not  difficult  now  to  obtain  cotton  lands  at  reasonable 
prices,  which,  though  situated  above  overflows  produce  almost  as  well  as  the  best 
alluvions.  The  fine  black  cane  lands  of  middle  Alabama,  for  instance,  cover  an 
area  of  about  two  millions  of  acres,  every  acre  of  which  is  capable  of  producing 
four  hundred  pounds  of  ginned  cotton  annually  without  manure;  and  the  blacK 
rolling  prairie  lands  of  Texas  are  of  much  greater  extent  and  of  d^ual  fertility. 
With  these  general  suggestions  as  to  the  selection  of  cotton  lands,  let  us  pass  to 
a  consideration  of  the 

• 

STOCK,  LABOREES,  AKD  IMPLEMENTS  OF  THE  COTTON  FAEM. 

The  cultivation  and  harvesting  of  a  cotton  crop  requires  hardly  any  peculiarity 

in  the  form  of  the  ordinary  implements  of  husbandry.     Several  large  cast-iron 

ploughs,  capable  of  cutting  a  deep  furrow,  are  required  for  the  first  ploughing. 

After  that,  the  entire  cultivation  can  be  performed  by  light  implements,  the  form 

of  which  vnM  be  mentioned  hereafter.     An  ordinary  light  hoe  is  suited  to  cotton 

culture.     Some  small  harrows  would  be  required.     For  draught  animals  on  a 

cotton  farm,  mules  are  preferable  to  either  oxen  or  horses.     The  plough  labor  in 

the  cotton  field  is  not  heavy,  but  it  is  greatly  protracted,  lasting  through  at  least 

four  months,  diuing  which  the  animals  must  be  in  traces  almost  every  day. 

This  steady  and  monotonous  toil,  imder  a  blazing  sun,  is  much  more  exhausting 

to  horses  than  to  mules.     In  selecting  mules,  size  is  not  generally  an  important 

reoomraendation.     A  mule  that  is  compactly  built  and  hardy  in  his  temperament, 

f      and  having  a  rapid  walk,  is  the  best  animal  for  the  cotton  field.     All  the  move- 

^      ments  required  in  cultivating  cotton  are  light  and  brisk.     The  ground  is  to  be 

I      stirred  frequently,  but  not  to  a  great  depth  after  the  first  ploughing ;  consequently, 

animals  that  have  a  brisk  gait  arc  far  more  efiective  and  valuable  in  this  crop 

,     than  such  as  have  a  heavier  build  and  slower  movement.     As  a  rule,  a  mule  and 

I     a  laborer  may  be  calculated  as  necessary  for  every  ten  acres.     If  the  soil  is  su- 

;     perior,  as  a  nver  bottom  or  black  prairie,  the  planter  may  expect  a  bale  to  the 

acre.     If  his  lands  are  li^ht  and  considerably  worn,  from  two  hundred  to  three 

himdred  poimds  per  acre  is  all  ho  may  calculate  upon  j  hence,  on  such  lands  he 

may  put  in  fifteen  acres  to  tho  hand^  provided  his  laborers  are  gooA  c/o\.\.ou-^\d6.- 
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ers.  It  requires  a  ^ood  picker  to  gather  ten  bales  in  the  picking  season,  and,  of 
coarse,  this  cap  be  done  with  greater  ease  from  ten  acres  than  from  fifteen.  It  is 
never  advisable  to  put  in  very  larffe  crops,  miless  the  labor  supply  is  such  that 
the  hands  regularly  employed  on  the  place  for  the  year  can  be  considerably  re- 
inforced dunng  the  picking  season.  It  requires  no  remarkable  industry  for  a 
hand  to  cultivate  from  ten  to  fifteen  acres  in  a  light  free  soil,  but  he  must  be  a 
very  active  picker  in  order  to  harvest  the  crop  that  should  grow  upon  this  surface. 
Except  in  very  wet  seasons,  and  on  soils  foul  with  grass  and  weeds,  the  cotton 
crop  will  allow  of  sufficient  intervals  for  the  planting  and  cultivation  of  a  crop 
of  com,  potatoes,  oats,  and  the  usual  garden  vegetables,  sufficient,  at  least,  for 
the  homo  consumption  of  the  stock  and  laborers  on  the  form.  The  sweet  potato 
flourishes  on  all  soils  suited  to  cotton.  It  can  be  cultivated  when  the  weather  is 
too  wet  for  labor  in  the  cotton  field,  and  an  acre  in  sweet  potatoes  produces  three 
or  four  times  as  much  nourishment,  for  man  or  beast,  as  the  same  acre  planted  in 
Indian  com.  With  regard  to  laborers  of  whatever  race,  the  man  of  moderate 
size  and  quick  movement  is  a  better  hand  than  one  who  is  powerful  but  slow. 
Throughout  the  year,  in  all  stages  of  cultivation  arid  harvesting,  cotton  requires 
a  light  brisk  movement  and  patience  of  mgpotonous  toil.  On  this  account  women 
are  generally  as  effective,  and  often  more  so  than  men,  as  laborers  in  this  crop. 
When  the  picking  season  comes  on,  (and  that  is  the  only  time  when  there  is  a 
steady  pressure  upon  the  whole  force  of  the  place,)  the  woman  is,  as  a  rule, 
swifter  in  movement  than  the  man,  equal  to  Imn  in  patience,  and  those  of  the 
African  race,  at  least,  prefer  to  labor  in  the  open  air.  With  regard  to  wliite 
labor  throughout  the  year  in  our  cotton  fields,  this  much  may  be  safely  affirmed, 
that  in  the  uplands,  even  as  far  south  as  to  the  middle  of  the  cotton  belt,  prob- 
ably one-half  of  the  crop  always  has  been  cultivated  and  picked  by  white  hands, 
the  plantations  where  the  Africans  labored  exclusively  being  mostly  the  fertile 
and  miasmatic  valleys  of  the  principal  rivers  for  one  hundi'ed  or  two  hundred 
miles  above  the  ocean  and  the  broad  alluvions  of  the  Mississippi  bottoms. 

The  average  heat  of  Columbia,  South  Carolina,  and  Atlanta,  Georgia,  is  about 
the  same  as  mat  of  westom  Kentucky  and  southern  Illinois.  Besides,  the  farm 
laborer  is  not  driven  from  the  field  by  the  heat  of  the  sun  during  so  many 
months  as  he  is  excluded  from  out-door  labor  by  the  frosts  and  snows  of  higher 
latitudes.  The  number  of  days  during  which  a  laborer  can  pursue  his  industry 
in  the  open  air,  is  certainly  as  great  in  Georgia  as  it  is  in  New  York.  Another 
circumstance  is  of  great  importance  as  respects  the  particular  crop  under  coofiid- 
,  eration.  The  busiest  months  in  the  cultiure  of  cotton  are  April  and  May,  during 
'  which  there  ai'e  but  few  days  of  intense  heat.  In  June,  July,  and  August  a  few 
hours'  labor  early  in  the  morning,  and  as  many  more  in  the  aftemoon,  wiU  kpep 
the  crop  clean,  so  that  the  white  ploughboy  and  his  horse  or  mule  can  come  in 
from  the  midday  heat  at  ten,  and  remaijj  in  the  shade  till  four  in  the  aftemoon, 
without  neglecting  the  crop. 

HOW  COTTON  SHOULD  BE  PLANTED. 

Where  the  field  is  foul  with  weeds  or  the  stalks  of  last  year's  crop,  it  is  best 
to  bury  them  under  the  middle  of  the  cotton  ridge,  and  it  is  recommended  to  run 
a  double  furrow  at  intervals  of  four  foot  in  hill  lands  and  at  intervals  of  five  or 
six  feet  in  bottom  lands.  This  can  be  done  early  in  January,  whenever  the 
ground  is  not  too  wet.  Behind  each  plough  are  two  hoe  hands,  to  break  up  and 
pull  down  into  these  ditches  all  the  dead  growth  of  the  surface,  one  from  the 
right  side  and  the  other  from  the  left.  Let  it  be  well  pulled  do^vn  into  the  trench 
and  covered  with  some  eaith  to  keep  it  in  place.  Then,  about  the  middle  of 
February,  according  to  situation,  latitude,  and  drainage  of  the  land,  let  the  double 
/ploughs  set  in  to  break  up  the  entire  surface.  If  the  rows  for  burying  the  trash 
are  uniformly  laid  off,  they  can  be  used  as  tlie  foundation  of  the  bed  or  ridge. 
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Throw  a  deep  farrow  from  each  side  into  the  trench,  filling  it  and  covering  all 
the  trash,  and  continue  to  plough  out  the  intervening  spaces  or  middles,  as  they 
are  called,  until  the  whole  surface  is  turned  under.  This  ploughing  should  be 
deep  and  thorough.  If  compost  or  barnyard  manure  is  applied  to  the  field  it 
should  be  done  just  before  plougb'ng,  and  scattered  broadcast.  If  concentrated 
fertilizers,  such  as  ashes,  guano,  gypsum,  or  superphosphates  are  to  be  used,  they 
are  best  applied  in  the  diill.  In  respect  to  fertilizers  for  the  cotton  field,  it  may 
be  here  remarked  that  cotton  is  a  moderate  consumer  of  the  salts  that  nourish 
plants,  especially  if  the  seed  is  returned  to  the  soil,  as  it  should  be,  in  the  form 
of  manure.  Potash  and  phosphate  of  lime  should  abound  in  any  manure  applied 
to  cotton.  The  effect  of  an  abundance  of  potash  in  the  soil  will  bo  to  secure 
thrifty  plants.  The  effect  of  a  generous  supply  of  phosphoric  acid  is  to  produce 
large  seeds  and  a  fine  strong  staple.  This  first  thorough  ploughing  is  likely  to 
be  interrupted,  so  that  it  may  not  be  concluded  until  after  the  middle  of  March.* 
The  interval  between  ploughing  and  planting  should  be  utilized  by  the  farmer 
in  getting  under  way  his  crops  of  com,  oats,  and  potatoes.  From  the  first  to  the 
twentieth  of  April  is  the  planting  time  of  cotton.  The  old  rule,  and  one  oasilv 
remembered  when  once  heard,  is,  "Plant  your  cotton  when  the  leaf  upon  the  oak 
is  as  big  as  a  squirrel's  ear."  The  ridges,  which  were  formed  a  month  or  six 
weeks  before,  have  become  somewhat  &ttened  and  are  hardened  by  rains,  and 
they  should  be  well  broken  up  by  nmning  a  small  fine-toothed  harrow  over  them 
once  or  oftener,  according  to  the  tenacity  of  the  soil.  After  the  harrow  there 
should  follow  some  suitable  instrument  for  marking  a  smooth  uniform  drill  for 
the  reception  of  the  seeds.  The  planter  cannot  be  too  particular  about  this. 
The  best  planters  are  those  who  are  the  most  scrupulous  about  having  their  rows 
uniform  in  width  and  the  plants  in  a  straight  line  in  the  row,  for  the  entire  sub- 
sequent cultivation  is  rendered  much  easier  by  it.  Some  open  the  top  of  the 
ridge  with  a  light  plough,  but  this  makes  a  drill  too  ragged  and  uneven.  There 
is  an  implement  manufactured  near  Atlanta,  Georgia,  which  marks  a  line  for  the 
seed,  drops  and  covers  it,  and  is  said  to  do  its  work  very  well,  but  this  is  not  in 
general  use.  Our  cotton  interests  would  be  greatly  facilitated  by  the  invention 
and  extensive  use  of  a  good  cotton-planter.  A  simple  and  effective  instnunent 
is  a  triangular  piece  of  wood,  measuring  four  or  five  inches  on  each  face,  with 
plough  handles  fastened  into  it  and  carefully  held  on  the  top  of  the  ridge.  This 
makes  a  smooth-sided,  well-defined  drill,  and  the  seeds  when  dropped  into  it  will 
roll  to  the  bottom.  It  is  well  to  soak  the  seeds  a  day  or  two  before  planting  and 
roll  them  when  damp  in  a  mixture  of  plaster  of  Paris.  They  oan  be  dropped 
from  a  basket  or  bag,  and  the  best  manner  of  doing  this  is  by  throwing  four  or 
five  in  a  bunch  at  regular  intervals  of  fifteen  or  twenty  inches  apart,  and  this 
interval  can  be  very  well  measured  by  a  short  step.  The  seed  need  not  be 
buried  deep.  The  whole  process  of  planting  needs  careful  supervision,  and 
should  be  performed  only  by  a  reliable  and  conscientious  hand.  If  a  foreman  is 
standing  at  one  end  of  the  rows,  the  freedman  (and  as  likely  the  white  laborer) 
will  stait  off  very  well,  dropping  the  seeds  uniformly  and  getting  them  well  into 
the  bottom  of  the  drill ;  but  after  he  passes  along  out  of  sight  he  is  quite  likely 
to  grow  careless,  and  in  two  weeks  after,  the  planter  will  be  annoyed  to  find  his 
seeds  coming  up  in  irregular  patches.  Hence  thorough  supervision  is  earnestly 
recommended.  The  distance  of  the  rows  from  each  other,  and  the  intervals  of 
the  plants  in  the  row,  should  vary  with  the  fertility  of  the  soil.  The  rule  for 
uplands  is  four  feet  between  the  rows  and  twenty  inches  between  the  plants.  In 
lands  that  are  strong  enough  to  yield  a  bale  to  the  acre  the  spaces  should  be  five 
feet  one  way  by  three  the  other,  while  in  the  teeming  and  almost  tropical  valleys 
of  the  southwest,  such  as  the  Red  river  and  Brazos  bottoms,  the  luxuriance  of  the 
growth  is  such  as  to  require  an  interval  of  eight  feet  between  the  rows  and  of 
five  or  six  feet  between  the  plants,  and  even  then  the  branches  interlock  so  that 
it  is  difficult  to  walk  between  the  lows. 
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CULTIVATION  OP  A  COTTON  CROP. 

Cotton  (liffers  fj'om  almost  every  other  plant  cultivated  in  this  country  in  the 
length  of  the  season  required  for  reaping  the  full  profits  that  may  be  derived 
from  it.  Tliis  results  from  the  fact  that  cotton  is,  in  its  nature,  a  perennial,  and 
consequently  displays  no  alacrity  in  maturing  its  fniit  before  frost,  hence  the  ne- 
cessity, on  the  part  of  the  farmer,  of  pressing  the  advancement  of  the  plant  as 
rapidly  as  j^ossible  dining  the  summer  months. 

The  great  desideratum  with  the  cotton  planter  is  to  obtain  the  longest  possible 
leriod  for  his  harvest  season;  consequently  during  the  early  part  of  the  summer 
lis  policy  should  be  to  press  the  crop  and  obtain  open  bolls  early  in  August,  so 
that  the  pictkere  may  start  in  with  their  bags  and  baskets  by  the  fifteenth  or 
twentieth  of  that  month.  The  first  cultivation  the  crop  receives  should  com- 
^menco  about  fifteen  days  after  "the  planting.  If  the  instructions  given  above, 
with  regard  to  evenness  of  rows  and  of  tiie  intervals  between  the  plants  are 
followed,  the  first  cultivation  may  be  easy  and  rapid.  A  light  plough  shctuld  be 
nin  close  to  the  lino  of  plants,  cutting  away  the  weeds  and  grass  and  stin-ing  the 
earth  to  a  moderate  depth.  The  hoes  follow,  smoothing  the  inequalities  pro- 
duced by  the  plough,  and  clearing  the  intei'vals  between  the  clumps  of  young 
plants.  In  the  ordinary  mode  of  planting,  when  the  seed  is  scattered  thickly 
through  the  drills,  tliis  first  cultivation  is  called  "chopping  out."  Two  weeks 
after  the  hands  should  go  over  the  crop  again,  thinning  out  the  young  plants  to 
a  stand.  This  is  sometimes  done  at  the  first  cultivation,  especially  in  strong 
soils.  ThiB  second  cultivation  should  be  the  most  thorough  of  any,  the  thriftiest 
plants  only  being  spared,  and  the  rest  being  pulled  up  with  care  so  as  not  to  dis- 
place the  roots  of  those  allowed  to  remain.  A  little  fresh  earth  is  thrown  around 
the  roots  of  the  young  plants,  and  the  entire  ridge,  as  well  as  the  intervals 
between,  should  be  made  perfectly  clean.  On  a  good  soil,  with  favorable  seasons, 
the  gi'owth  will  now  be  rapid,  and  the  subsequent  cultivation  can  be  effected 
mainly  with  the  plough.  Hero  it  should  bo  remaiked  that  deep  ploughing,  ex- 
cept when  the  land  is  bedded  up  for  a  crop  in  spring,  is  never  beneficial.  It 
breaks  the  lateral  roots  of  the  plants,  and  this  retards  the  development  of  the 
pod  and  curtails  the  picking  season,  hence,  the  best  plough  for  cultivating  cotton 
is  one  which,  instead  of  turning  the  soil,  scrapes  the  surface  of  the  earth.  The 
implement  in  common  use  is  very  well  adapted  to  this  pm7)ose,  and  consists  of  a 
common  scooter  plough,  with  wings  attached  three  or  four  inches  above  the  tip, 
and  set  in  such  a  way  as  to  pass  just  beneath  the  siuface  and  throw  a  little  ridge 
of  fresh  earth* close  to  the  stems  of  the  plants.  They  often,  when  skilfully  used, 
clean  the  surface  so  thoroughly  that  the  hoes  can  pass  over  tlie  crop  very  rapidly 
Sometimes  early  in  the  month  of  July,  on  a  good  soil,  the  plants  will  be  so  far 
advanced  that  the  boughs  will  touch  and  perhaps  lock  across  the  middles. 
Many  planters  think  that  little  is  gained  by  running  the  ploughs  after  the  crop 
attains  this  growth,  but  the  more  the  ground  is  stirred  the  more  readily  will  the 
heat  of  the  sun  penetrate  the  soil  and  fall  upon  the  roots  of  the  young  plafit, 
and  this  is  what  is  required  to  hasten  their  development.  No  nJe  can  be  laid 
down  as  to  the  niunber  of  times  the  fanner  should  go  over  his  crop,  as  the  culti- 
vation must  vary  with  the  season  and  the  condition  of  the  soil.  All  the  move- 
ments in  the  cotton  field  should  be  brisk,  so  that  the  force  may  pass  along  over 
the  crop  i-apidly.  Cotton  is  a  very  jealous  plant  and  wall  not  struggle  with 
weeds  or  grass  for  a  division  of  the  fertilizing  properties  of  the  soil.  It  will  not 
grow  unless  kept  very  clean  and  the  full  energy  of  the  soil  is  kept  concentrated 
upon  it  alone. 

ENEMIES  OF  THE  COTTON  PLANT,  AND  HOW  TO  DESTROY  THEM. 

While  young  and  tender  the  cotton  crops  may  be  considerably  injured  by  the 
depredations  of  the  cut-worm — a  gmaW  'bto^wn  m^c^  ^koJt  niija  the  plant  just 
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where  the  MaJk  enters  the  ground.  Several  modes  of  treatment  have  been  sug- 
gested as  preventives  for  this  pest.  Probably  the  most  effective  remedy  that 
can  bo  appHod,  after  the  crop  is  up,  is  to  give  the  young  plants  a  top  dressing  of 
ashes,  which  should  be  blended  with  the  earth  around  the  roots.  Some  planters 
in  Louisiana  have  reheved  their  fields  fix>m  the  ravages  of  this  vile  enemy  of  the 
great  staple  by  ploughing  their  cotton  fields  very  late,  just  before  planting  time. 
Others  recommend  the  sowing  of  an  abundance  of  seed,  so  that  there  shM  be  a 
stand  left  after  the  plants  have  grown  beyond  the  reach  of  the  cut-w  onn. 

The  cotton  louse  and  the  rtist  are  also  prone  to  attack  the  plant  in  its  infancy. 
Brisk  cultivation  and  a  top  dressing  of  ashes  and  plaster  of  Paris  are  the  best 
remedies  for  both.  Bust  is  generally  the  worst  in  soil^  of  mo<lcrate  depth,  which 
have  been  planted  in  cotton  for  a  number  of  successive  years.  Eotation  of  crops 
and  a  lil^eral  application  of  manures,  especially  those  that  aj'o  rich  in  potash  and 
pho8i)horic  acid,  will,  in  nine  cases  out  of  ten,  relieve  the  cotton  field  of  this  mal- 
ady. It  is  not  until  th^plant  has  nearly  reached  its  growth,  and  in  many  cases 
begun  to  whiten  for  the  harvest,  that  cotton  is  liable  to  the  onset  of  its  three 
most  destnictive  enemies.  These  are  the  boll-worm,  tlio  cotton- worm  or  cater- 
pillar, and  the  army- worm. 

Tfie  holl'Worm  is  an  insect  generated  by  a  pale  yellow  moth  or  miller,  which 

deposits  its  eggs  on  the  topmost  buds  of  the  phmt,  or  at  the  extremities  of  the 

sid^  branches.     It  prefers  com  as  its  pasture  ground  for  its  youn^,  and  the 

first  generation  is  produced  when  that  crop  is  setting  the  cars,  which  is  within  a 

week  or  ten  days  alter  it  rommences  to  tassel.     The  little  worms,  hatched  from  , 

eggs  thus  deposited,  feed  upon  the  tender  silk  and  ear  of  the  com,  and  soon  de* 

scend  to  the  earth  and  assume  the  chrysalis  state.     Tliis  lasts  two  weeks,  when 

the  second  generation  of  millers  makes  its  appearance.     Finding  no  com  in  a 

suitable  condition  for  their  purposes  they  fly  to  the  cotton  field  and  deposit  their 

eggs  on  young  bolls.     Vast  numbers  of  these  eggs  are  scorched  by  the  hot  sun 

or  destroyed  by  ants;  but  some  are  hatched  even  in  the  dryest  seasons,  and  the 

little  worms  commence  their  rava^s.     When  very  young  they  fi*oquontly  eat 

into  the  flower-bud ;  w  hen  older  they  attack  one  boll,  then  another,  and  so  on 

until  seven  or  eight  bolls  are  destrovecL     The  worm  then  descends  and  burrows  in 

the  ground,  forming  a  chrysalis,  and  in  turn  a  third  generation  of  millers  ]  but  their 

ravages  are  generally  abridged  by  the  maturity  of  the  bolls,  and  the  coming  on 

of  frost.     There  are  two  or  three  ways  of  preventing  the  ravages  of  this  Ettle 

peet    One  is  by  planting  at  intervals  through  the  cotton  field  a  row  or  two  of  late 

com. 

The  miller  always  prefers  com  if  she  can  find  it,  and  by  providing  her  a  sup- 
ply of  this  plant,  which  is  very  httle  injured  by  her  progeny,  the  adjacent  cotton 
,  plants  would  mostly  escape.     Another  method  is  by  destroying  the  miller.    This 
is  done  by  kindhng  fires  at  the  edges  of  the  field,  about  dusk  and  early  in  the  morn- 
ing, to  which  they  are  attracted  and  by  flying  in  iu*e  bumed.    As  the  moth  does  not 
fly  in  the  hot  smi,  excepting  when  disturbed,  but  does  her  mischief  about  twilight, 
moch  may  be  accomplished  by  passing  between  the  rows,  about  sunset  and  early 
in  the  morning,  with  broad  paddles  or  small  hand  nets,  with  which  the  insects 
are  knocked  down  or  caught  and  killed.     Hands  soon  become  quite  expeit  at  this, 
and  by  moving  about  through  the  crop  two  or  tluee  hours  twice  in  the  day  can 
M)  reduce  the  number  of  the  millers  ihsX  their  effect  upon  the  crop  will  be  incon- 
siderable.   As  they  are  known  to  lay  their  eggs  on  the  tips  of  the  plants,  it  is  a 
Tery  good  plan,  when  they  are  frequent  over  tho  field,  to  clip  off  the  branches 
npon  which  they  are  likely  to  have  made  their  deposits.     This  topping  of  the 
plant  is  beUeved  by  some  to  increase  the  number  of  tho  bolls,  and  by  doing  it 
at  the  right  time  gieat  numbers  of  the  eggs  may  be  destroyed. 

The  cotton-moth  or  caterpillar  is  produced  from  a  miller  about  an  inch  in  length, 
whose  breast  is  of  a  dull  silvery  white,  terminating  on  the  abdomen  and  wings 
in  a  msset  color.    The  upper  surface  of  its  wings  and  back  are  of  a  change^ 
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able  golden  hue,  with  ziffzag  lines  of  the  color  of  iron-rust,  their  back  margin  being 
of  a  pale  pink  color  with  small  notches.  There  are  two  black  spots  on  the  upper 
surface  of  its  wings.  This  insect,  as  well  as  the  worm  that  it  breeds,  differ  from 
the  boll- worm  in  oeing  strictly  confined  to  the  cotton  plant.  It  must  perish  if 
it  does  not  find  a  cotton  field  upon  which  to  feed.  The  first  generation  is  small 
and  confined  to  a  limited  area.  The  worm,  which  is  hatched  from  eggs  de- 
posited by  the  fly,  feeds  upon  the  leaves  of  the  cotton  plant  for  a  few  days  and 
then  burrows  in  the  ground,  changing  to  a  chrysalis,  from  which  the  second  gene- 
ration of  millera  is  bred.  These  are  much  more  numerous  than  the  first,  and  the 
worms  produced  from  their  eggs,  if  suft'ered  to  hatch,  will  devour  every  leaf  in 
the  field  and  ruin  the  crop  as  completely  as  a  killing  frost.  The  boll-worm 
damages  the  boll  alone,  the  caterpillar  devours  the  leaves,  and  frequently  the 
boll  dso;  hence  the  latter  should  be  fought  from  the  first  moment  of  its  advent. 
The  farmer  cannot  be  too  viffilant  in  watching  for  this  ruinous  little  fly,  with 
whose  appearance  and  habits  he  should  make  himself  flmiliar.  There  are  two 
modes  of  attack,  one  uppn  the  fly,  the  other  upon  its  eggs.  The  plan  recom- 
mended for  the  moth  that  breeds  the  boll-worm  applies  as  well  to  this  miller.  If 
fires  are  lighted  upon  little  platforms  covered  with  earth  and  raised  above  the  tops 
of  the  cotton  in  various  parts  of  the  field,  great  numbers  will  be  attraoted  to  them 
and  destroyed  in  the  flame.  Many  have  found  it  a  good  plan  to  distribute  plates 
set  upon  a  little  cap  nailed  to  the  top  of  a  stake,  quite  thickly  over  the  field,  Ibd 
partly  filled  with  a  mixture  of  cobalt  and  molasses,  or  molasses  and  vinegar. 
One  planter  in  Alabama  states  that  with  eighty  plates  he  has  averaged  over  one 
thousand  flies  every  night,  and  some  have  taken  as  many  as  seventy  from  one  plate, 
caught  during  the  night.  In  connection  with  this,  many  send  their  whole  force 
through  the  fields  every  morning  and  evening  with  broad  light  paddles  or  hand 
nets.  In  this  way  great  numbers  may  be  killed.  Another,  but  rather  tedious, 
mode  of  exterminating  this  pest  is  by  examining  the  plants  for  the  leaf  upon 
which  the  eggs  have  been  deposited.  A  few  days'  practice  will  train  the  eye 
to  be  very  quick  in  detecting  such  leaves.  They  are  picked,  carried  out  of  ^e 
field  and  burned  or  buried.  Fortunately  it  is  a  leisure  time  with  the  cotton 
planter  at  the  period  when  these  enemies  of  his  make  their  appeanoice,  and 
by  operating  against  them  in  all  these  methods  he  can,  if  his  exertions  commence 
in  time,  exterminate  all  but  a  few  stragglers  of  the  invading  force. 
.  The  army-worm  is  an  omnivorous  insect.  He  devours  every  green  thing. 
As  his  name  indicates,  he  marches  in  solid  column,  and  can  be  fought  most  effec- 
tually by  the  spade.  When  apprised  of  the  approach  of  the  army- worm,  the 
planter  should  lose  no  time  in  digging  a  ditch  on  the  southern  side  of  his  field 
and  on  the  east  and  west  flanks.  This  insect  seldom  or  never  travels  from  the 
north.  A  ditch  of  a  foot  in  depth  will  turn  him,  for  he  cannot  scale  a  smooth 
earthen  wall.  It  is  well  to  cut  the  inside  face  of  the  ditch  a  little  sloping  in, 
and  this  face  the  worm  certainly  cannot  climb.  If  the  army-worm  commences 
on  a  ^eld  the  planter  cannot  be  too  prompt  or  energetic  in  his  movements.  Let 
him  mark  out  a  line  a  few  rods  in  front  of  the  advancing  host  and  have  two  or 
three  rows  of  cotton  pulled  up  and  thrown  towards  them.  While  they  are 
eating  through  this  cJievaiix  de  /rise  he  will  have  time  to  sink  a  ditch,  which  he 
must  actively  deepen  until  its  interior  surface  is  sufficient  to  check  their  march. 
It  is  a  safe  precaution,  which  a  great  many  planters  have  adopted,  to  surround 
the  entire  plantation  with  a  ditch  as  above  described,  and  then,  when  reports  of 
the  advance  of  the  army-worm  reach  him,  he  has  only  to  clear  it  out  and  cut 
down  its  sides  to  a  smooth  surface  in  order  to  feel  secure. 

COTTON  PICKING. 

In  the  most  advanced  fields  on  the  southern  margin  of  the  cotton  zone,  pick- 
inff  may  commence  early  in  Augast.    Ixl  TenneesiQe  and  the  northern  part  of 
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Alabama  and  Mississippi  the  month  of  September  may  be  somewhat  advanced 
before  many  open  bolls  are  to  be  seen.  From  this  time  on,  for  three  or  foiu: 
months,  cotton  picking  may  be  said  to  be  the  sole  occupation  of  every  industri- 
ous person  on  the  place.  The  foreman  or  proprietor  should  see  that  every 
hand  is  Supplied  with  the  necessary  facilities  for  pushing  his  labor  to  the  very 
best  advantage.  The  baskets  into  which  the  bags  are  emptied  should  be  so 
placed  that  the  picker  should  start  from  them,  go  out  on  one  row  and  return 
on  the  next,  the  rows  being  short  where  the  cotton  is  thick  and  well  open,  so 
that  he  will  not  have  any  unnecessary  weight  to  carry  on  the  last  half  of  his 
bout.  To  secure  these  advantages  it  is  recommended  to  select  roads  at  proper 
intervals,  unless  the  field  itself  is  long  and  narrow.  During  the  picking  season 
the  mules  and  horses  on  a  plantation  have  very  little  to  do,  and  it  is  advisable, 
where  the  fields  are  remote  from  the  house,  to  take  the  hands  out  to  their  work  in 
the  morning  and  bring  them  in  at  sunset.  Considerable  time  is  thus  saved, 
and  there  is  a  greater  economy  of  strength  and 'spirits.  It  is  worth  while  also 
for  the  planter  to  devise  improvements  in  the  bag  whiph  is  to  be  carried  for  four 
months  by  the  cotton  picker.  The  form  which  has  been  almost  imiversal 
throughout  the  south  is  simply  a  yard  of  coarse  muslin  closed  at  one  end,  with 
a  strap  of  the  same  material  fastened  to  the  sides,  to  be  passed  over  the  shoulder. 
This  arrangement*  is  quite  too  rude  and  awkward.  A  much  better  receptacle  for 
the  cotton  as  it  is  picked  would  be  a  shallow  reticule,  made  of  stiff  canvas  or  of 
leather,  belted  around  the  waist  and  held  up  by  straps  crossing  over  the  shoulder. 
Let  it  be  made  in  such  a  way  that  the  top  will  constantly  stand  open  and  extend 
all  around  the  front  of  the  body.  By  making  it  long  it  need  not  bo  so  deep  as 
to  interfere  with  the  movement  of  the  logs.  Formed  thus,  it  would  leave  all  the 
limbs  free  in  their  motions,  and  the  distance  that  has  to  be  passed  in  carrying  a 
handful  of  cotton  from  the  pod  to  its  receptacle  would  be  very  much  abridged. 
It  is  a  very  good  plan  for  some  person,  who  may  be  too  old  or  infirm  for  active 
labor  between  the  rows,  to  sit  by  the  baskets  and  pick  out  the  trash  which 
has  found  its  way  into  the  bag  in  haste  of  rapid  picking.  It  is  necessary  to  dnr 
all  cotton  that  has  been  picked  after  a  rain  or  when  hea\7'  dew  is  on  the  field. 
This  should  bo  done  on  a  scaffold,  erected  for  the  purpose  near  the  mn-hoose  or 
cotton-sheds.  It  is  not  best,  however,  to  sun  cotton  too  long,  as  the  essential 
oil  which  is  drawn  into  the  fibre  from  the  seed,  giving  it  greater  weight  and  im- 
parting to  it  a  fine,  pale  straw  color,  is  thus  evaporated ;  nor  is  it  advisable, 
on  that  account,  to  gin  cotton  as  soon  as  it  is  picked.  It  is  better  for  it  to  stand 
a  number  of  weeks  m  the  seeds  in  the  cotton-sheds,  allowing  time  for  the  oil  to 
infuse  itself  through  the  fibre.  Success  in  harvesting  a  cotton  crop  depends 
very  much  on  the  alacrity  of  the  force  employed  in  the  field.  As  before  stated, 
cotton-picking,  though  light  work,  is  very  monotonous,  and  yet  can  only  be  suc- 
cessfully accomplished  by  rapid  movements.  If  a  set  of  hands  become  discour- 
aged and  low  spirited,  the  rate  of  then:  motions  will  constantly  diminish.  The 
foreman  or  the  proprietor  on  a  cotton  place  should  take  means  to  prevent  this. 
Let  the  hands  be  kept  near  together,  the  most  rapid  pickers  turning,  at  times,  to 
tho  rows  of  those  that  cannot  pick  so  fast,  and  helping  them  along.  It  is  bad 
policy  to  allow  a  set  of  hands  to  straggle  and  tho  slow  pickers  to  fall  far  in  the 
i-ear  of  the  best  hands.  If  left  thus  alone,  behind  the  rest,  they  become  discour- 
aged and  their  picking  falls  off  from  bad  to  worse.  Hands  thus  engaged  should 
be  fed  well  and  frequently.  If  they  are  laboring  on  a  miasmatic  soil  it  is  policy 
to  ^vo  them  a  cup  of  coffee  the  first  thing  in  the  morning.  The  coffee  should  be 
boiled  twenty  minutes  or  half  an  hour  to  extract  all  its  anti-miasmatic  properties, 
or  those  in  which  it  resembles  quinine.  Besides  the  cup  of  hot  coffee,  the  hands 
should  have  a  piece  of  bread  or  a  sandwich  if  they  labor  one  or  more  hours 
before  breakfast,  as  is  the  custom.  By  cheerfulness,  a  full  diet,  and  avoiding  the 
extremes  of  the  daily  temperature,  it  is  not  difficult  for  laborers  of  whatever  race 
to  preserve  very  ^ood  health  in  the  cotton  field.    As  the  seaaoii  advoocea  tk^ 
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days  are  shorter  and  rains  are  somewhat  more  frequent  and  much  more  injurious  to 
the  staple ;  hence  the  cotton-grower  should  feel  the  importance  of  being  as  active 
as  possible  in  the  early  part  of  the  season — that  is  to  say,  during  the  months  of 
September  and  October.  By  the  twentieth  of  September  he  will  know,  almost 
to  a  certainty,  the  amount  of  the  crop  he  has  to  gather/  He  is  then  beyond  tho 
reach  of  almost  any  agency  that  can  materially  lessen  the  number  of  bales. 
Hence  if,  at  that  time,  there  is  a  disproportion  between  the  number  and  activity 
of  his  pickers  and  the  amount  they  have  to  gather,  he  should  take  the  most 
active  measures  to  reinforce  them.  As  above  stated,  a  good  hand  can  cultivate 
fifteen  acres  in  cotton  more  easily  than  he  can  harvest  the  crop  from  ten  acres. 
Unless  the  proprietor  feels  a  great  deal  of  confidence  in  his  hxmds  as  rapid  pick- 
ers, whenever  his  crop  is  full  he  ought  to  reinforce  them  considerably.  For  in- 
stance, if  the  soil  is  strong  and  the  season  has  been  favorable,  he  may  calculate 
that  it  will  require  fifteen  pickere  to  take  out  the  crop  that  has  been  planted  and 
cultivated  by  ten  hands.  TheA*evolution  in  tho  southern  sj-stem  of  labor  which 
has  occurred  in  consequence  pf  tho  war,  will  no  doubt  manifest  itself  conspicu- 
ously in  this  respect.  Hitherto  there  has  been  no  practicable  manner  in  which 
the  picking  force  of  a  place  could  be  reinforced.  In  future  there  will  be  a  lar^e 
class  of  laborers  who,  during  eight  months  of  the  year,  will  bo  engaged  in  mis- 
cellaneous arts  and  industries,  whom  high  wages  and  the  certainty  of  steady 
labor  for  four  months  will  draw  into  the  cotton  fields. 


Up  to  this  point  in  the  production  of  a  crop  of  cotton  no  expensive  imple- 
ments or  difficult  processes  have  been  demanded.  In  order,  however,  to  prep^ 
the  staple  for  a  (fistaut  maiket  it  must  be  separated  from  the  seeds,  packed  in 
firm,  sohd  bales  and  forwarded  to  a  shipping  port.  There  is  great  difference  in 
the  practices  of  planters  as  to  the  skill  and  thoroughness  with  which  these  con- 
cluiling  steps  in  producing  a  crop  of  cotton  are  conducted.  A  gin  consists  of  a 
series  of  fiue-toothed  circular  saws  fastened  upon  a  wooden  cylinder  about  three- 
quarters  of  an  inch  apart,  and  revolving  in  slits  cut  in  a  steel  plate,  less  than  a 
quarter  of  an  inch  wide.  A  mass  of  cotton  in  the  seed  is  laid  upon  this  plate. 
As  the  saws  revolve,  the  teeth  passing  down  between  the  openings,  they  pull  off 
the  lint  from  the  seed  and  carry  it  through  with  them,  the  openings  beinff  narrow 
enough  to  prevent  the  seed  from  passing  through  with  tho  lint.  On  the  lower 
side  of  the  cylinder  set  with  saws,  is  a  revolving  brush  which  takes  off  the  lint 
as  it  comes  through  on  the  saw  teeth,  and  a  blast  from  a  revolving  fan  carries  it 
back  through  a  flue  into  a  lint  room  in  tho  rear  of  the  machine.  This  is  the  es- 
sential principle  of  the  famous  Whitney  gin,  which  revolutionized  the  agriculture 
of  the  south  half  a  century  ago.  Without  such  an  invention  cotton  would  not 
have  been  more  important,  as  an  article  of  export  from  the  south,  than  beeswax. 
Two  pounds  a  day  is  a  very  good  performance  for  hand  picking,  while  a  good 

fin  can  easily  separate  three  thousand  pounds  of  lint  from  the  seed  in  twelve 
ours.  The  excellence  with  which  a  gin  does  its  work  depends  mainly  upon  the 
number,  pitch,  and  shape  of  its  teeth,  and  every  cotton  planter  should  be  enough 
of  a  mechanic  to  understand  the  practical  effect  of  differences  or  defects  on  these 
points.  Coarse  teeth  pull  off  more  lint  than  fine  teeth,  but  they  do  not  perform 
their  work  as  well,  and  require  much  greater  driving  power.  The  coarsest  gin 
saws  are  cut  with  six  or  eight  teeth  to  the  inch,  the  finest  with  sixteen,  and  the 
majority  have  ten  or  twelve  U>  the  inch.  Very  much  also  depends  on  the  angle 
at  which  the  tooth  projects  forward  from  the  saw.  If  that  angle  is  very  sharp, 
so  that  in  revolving  the  tip  of  the  saw  tooth  passes  below  tho  face  of  the  steel 
plate  before  the  base  or  throat  passes,  the  effect  of  such  a  gin  will  be  to  pull  off 
the  lint  rapidly,  but  the  staple  will  bo  more  or  less  torn  and  matted,  and  thus 
considerably  damaged.    If,  on  Uie  other  hand,  tho  angle  is  very  obtuse,  so  as  to 
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look  like  an  ordinary  wood  saw,  it  will  hardly  gin  at  all.  The  medium  in  tliis 
res^MJCt  should  be  carefully  observed,  and  the  teeth  filed  in  such  a  way  that  the 
front  face,  which  cairies  the  lint  with  it,  shall  be  precisely  parallel  to  the  plate  at 
the  moment  it  passes  do%\Ti  through  the  slit.  Care  shouUl  be  taken  also  not  to 
have  the  inner  angle  of  the  tooth  too  acute.  It  should  be  filed  out  a  little 
roundiug.  It  has  been  the  custom  to  drive  gins  too  rapidly  and  feed  them  with 
matted  masses  of  cotton.  When  this  is  the  case,  and  particularly  if  some  of  it 
i«  a  little  damp,  the  cotton  is  liable  to  be  a  good  deal  injured  in  ginning.  Mr. 
Pratt,  of  Alabama,  who  has  had  thirty  years'^  experience  in  the  manufacture  and 
use  of  gins,  says  that  a  machine  that  cleans  but  one  or  two  bales  in  a  day,  is  de- 
cidedly better  than  one  which  gins  seven  or  eight  bales  a  day,  and  that  rapid 
ginning  has  been  an  almost  universal  fault  among  cotton  growers  hitherto.  The 
annual  amomit  that  can  be  ginned  by  a  machine  varies  also  according  to  the 
number  of  saws  it  caiiies.     Few,  if  any,  are  made  with  more  than  eighty  saws. 

The  gin  may  bo  set  upon  the  groimd  and  driven  by  horse-power,  after  the 
manner  of  a  threshing  machyie,  or  a  number  of  gins  may  be  placed  side  by -side 
and  all  of  them  diiven  by  a  steam  engine.  Between  the  rudest  and  most  tem- 
porary arrangement,  by  which  a  crop  is  ginned  in  a  large  walled  tent,  and  a 
thoroughly  built  steam  gin-house,  with  every  appliance  for  doing  the  work  in 
the  bcSt  manner,  there  is  every  grade  of  convenience  in  the  size,  arrangement, 
and  value  of  southern  gin-houses.  By  far  the  greater  portion  of  the  cqjtton  crop  of 
the  United  States  is  ginned  by  horse-power.  The  draught  is  applied  at  the  ends 
of  two  levers  fastened  into  an  upright  shaft,  to  the  upper  part  of  which  is  at- 
tached a  large  cog-wheel  playing  upon  a  ratchet.  This  carries  a  drum,  from 
wluch  a  leather  or  gntta  percha  band  passes  to  a  small  wheel  not  more  than  a 
foot  or  eighteen  inclies  in  diameter,  which  drives  the  cylinder  and  saws.  The 
gins  are  placed  in  the  second  story,  immediately  over  the  revolving  vertical  shaft, 
and  the  lint  is  thro\m  back  into  Ihe  Unt-room,  beneath  which  is  a  screw  or  press 
of  some  kind  for  making  the  cotton  mto  bales.  The  third  story  or  loft  is  used 
for  storing  cotton  that  has  been  sunned  or  waa  gathered  dry.  In  addition  to 
these  essential  parts  of  a  gin-honse,  there  are  cotton  sheds  of  greater  or  less  di- 
mensions, some  immediately  attached  to  the  building  and  othei-s  at  a  little  dis- 
tance. The  gin,  or  gin  stand,  as  it  is  usually  called,  costs  from  $125  to  $250, 
according  to  size,  numl)er  of  saws,  fineness  of  teeth,  and  care  in  the  constmction 
of  its  parts.  The  necessary  machinery  for  dri\dng  it  can  be  made  by  a  wheel- 
wright for  about  five  hundred  dollars.  A  very  frequent  size  for  the  gin-house, 
exclusive  of  the  cotton-sheds,  is  thirty  by  sixty  feet,  and  the  cost  of  putting  up 
snch  a  building  varies  so  greatly,  according  to  the  cost  of  lumber  and  the  skill 
of  the  farmer,  that  no. estimate  can  be  given.  It  may  be  said  in  genenil,  how- 
ever, that  when  a  farmer  commences  the  cultivation  of  cotton  upon  a  i)laco  where 
there  is  no  gin,  by  employing  two  or  three  of  the  laborers  to  assist  a  carpenter 
during  the  months  of  July  and  August,  and  by  the  expenditure  of  about  a  thou- 
aand  dollars,  he  may  push  his  gin-house  to  a  sufficient  degree  of  advancement  to 
enable  him  to  gin  out  his  first  crop  dining  the  fall  and  winter.  After  that  he 
may  go  on  enlarging  and  improving  until  he  may,  without  extravagance,  have 
expended  from  fifteen  to  twenty  thousand  dollars  in  appliances  for  preparing  liis 
crop  for  market.  Great  improvements  have  been  made  witliin  twenty-five  years 
in  the  shape,  size  and  compactness  of  the  cotton  bag  or  bale.  At  first  no  presses 
were  used,  but  a  strong  canvas  or  gunny  bag  was  fastened  beneath  a  hole  in 
the  floor  of  the  lint-room  and  the  cotton  packed  by  throwing  in  a  little  at  a  time 
and  pressing  it  down  with  the  weight  of  the  body,  the  laborer  standing  in  the 
bag  and  gradually  filling  it  up  to  the  emface  of  the  floor.  A  great  deal  of  the 
Sea  Island  cotton  is  now  packed  for  the  market  in  that  way. 

One  half,  probably,  of  the  crop  of  1860  was  pressed  by  wooden  screws  work- 
ing in  a  large  wooden  frame-work  which,  on  account  of  its  size  and  awkward 
shape,  lookii^  like  a  gigantic  letter  A^  could  not  be  erected  under  shelter,  but 
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Stood  in  the  yard  near  the  gin-house.  The  other  half  of  the  crop  was  baled  by 
an  iron  screw,  turned  by  a  mule,  and  situated  beneath  the  lint-room  in  the  end 
of  the  gin-house.  Neither  the  wooden  nor  the  iron  screw  reduces  the  bale  to  a 
proper  size  for  exporting.  On  that  account  nearly  all  the  crop,  when  it  reaches 
the  export  towns,  such  as  Galveston,  New  Orleans,  Mobile,  Savannah,  and 
Charleston,  is  subject  to  a  wasteful,  expensive  and  unnecessary  process  of  com- 
pression. The  plantation  bale,  weighing  about  ^ve  hundred  pounds,  and  measur- 
ing from  sixty  to  eighty  cubic  feet,  is  placed  beneath  a  very  powerful  steam  press 
and  reduced  about  one-half  in  size,  so  the  average  bulk  of  the  Mobile  bale  is 
thirty-three  cubic  feet,  and  of  the  New  Orleans  bale  thirty-two  cubic  feet,  and 
their  weight  from  four  hundred  and  fifty  to  ^ve  hundred  pounds.  The  East 
India  cotton  is  brought  to  Liverpool  in  bales  averaging  a  little  under  four  hun- 
dred pounds  in  weight,  with  an  average  bulk  of  fifteen  cubic  feet ;  it  thus  appear- 
ing that  in  India  the  cotton  is  compressed  to  nearly  half  the  compass  of  the  New 
Orleans  bale.  There  is  no  sufficient  reason  why  this  neat  and  solid  packing 
should  not  be  done  at  the  plantation,  thus  saving  the  planter  an  expense  of  from 
one  to  two  dollars  a  bale  now  inciured  at  the  shipping  ports. 

Attention  to  this  point  is  earnestly  recommended  to  all  embarking  in  cotton 
planting  enterprises,  and  especially  to  those  who  have  at  command  a  sufficient 
amount  of  capital  to  do  everything  in  the  best  manner.  An  outlay  of  from  two 
to  five  hundred  dollars,  according  to  the  perfection  and  stiength  of  the  press  pur- 
chased, will  enable  a  cotton  grower  to  have  on  his  premises  the  means  of  pack- 
ing foiu:  hundred  pounds  of  hnt  cotton  in  a  space  not  exceeding  a  solid  yard  or 
twenty-seven  cubic  feet.  With  regard  to  the  form  of  the  pressing  boxes,  it  is 
recommended  that  they  be  made  precisely  three  feet  each  way.  Thus  a  uniform 
and  very  neat  size  wiU  be  secured,  and  by  knowing  the  power  of  the  pressure 
employed,  the  number  of  pounds  put  within  the  space  of  a  cubic  yard  will  vary 
inconsiderably  in  the  different  bales.  Gk)od  strong  Kentucky  hemp  or  gimny 
bagging  should  bo  used  in  wrapping  the  bales.  The  h'on  hoop  is  now  very  ex- 
tensively employed  instead  of  ropes  m  fastening  a  cotton  bale,  and  its  superiority 
is  undeniable.  It  should  be  the  aim  of  the  cotton  planter,  especially  of  one  who 
operates  on  a  large  scale,  to  send  his  bales  from  the  gin-house  in  such  a  condition 
that  they  will  never  need  to  visit  a.  compress  or  a  pickery,  but  may  be  hoisted  di- 
rectly from  the  steaipboat  which  takes  them  to  his  shipping  port,  and  lowered  at 
once  into  the  holds  of  sea-going  vessels.  In  this  manner  there  may  be  an  im- 
mense saving  to  the  entire  planting  interest.  Under  the  old  and  careless  system 
of  the  past,  the  crop  of  each  year  was  made  to  yield  about  two  dollars  the  bale 
in  commission,  drayage,  storage,  compression,  and  numerous  minor  charges,  by 
which  the  commission  merchants  of  the  great  exporting  cities  became  rich  at  the 
planter's  expense.  Instead  of  incurring  the  outlay  of  two  dollars  at  New 
Orleans  or  Charleston,  there  is  no  reason  why  two-thirds,  at  least,  of  the  entire 
crop  should  not  be  lodged  in  the  holds  of  ships  destined  to  Boston,  New  York, 
Liverpool,  Ha\T:«  and  St.  Petersburg,  at  a  cost  of  not  over  one  dollar  incurred 
from  the  time  it  leaves  the  gin-house  on  the  plantation.  But  this  can  never  be 
until  a  superior  press  is  in  use  on  the  plantations,  and  extra  care  is  taken  in  the 
quality  of  the  bagging,  the  manner  of  putting  it  on,  and  the  width,  number,  and 
fastening  of  the  iron  hoops.  It  is  a  great  advantage  to  have  the  hoops  protected 
frpm  the  weather  by  a  good  coating  of  coal  tar.  This  can  be  applied  by  any 
one,  and  the  process  carried  on  with  great  rapidity,  in  the  following  manner: 
Have  a  vessel  of  coal  tar  heated  over  a  moderate  fire,  and  let  the  iron  Loop  to  be 
varnished  lie  near  the  tire  also,  so  as  to  be  warm.  Encase  the  right  hand  iu 
several  folds  of  woollen  so  as  to  afford  protection  from  the  hot  liquid.  Dip  the 
tip  of  the  thumb  and  forefinger  into  the  tar  and  draw  the  hoop  through  the  hand, 
laying  it  aside  to  cool.  In  this  way  a  sufficient  number  of  hoops  to  bind  several 
hundred  bales  can  be  prepared  in  a  few  hours.  It  is  a  disagreeable  job,  and 
should  be  do*^  but  once  for  the  whole  season.    A  great  variety  of  fastenhigs  for 
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iron  hoops  has  been  invented,  each  of  which  has  its  advocates.  The  Merrill 
tie  is  certainly  a  very  good  one.  There  is  another  which  operates  by  having  the 
ends  of  the  hoop  corrugated  and  a  clasp  made  to  fit,  holding  these  corrugations 
face  to  face,  one  end  upon  the  other.  With  a  supply  of  rivets  and  an  active 
hand  the  ends  can  be  fastened  by  riveting  as  quickly  as  by  any  of  the  other 
methods,  and  this  is  a  little  less  expensive  in  most  cases.  The  large  and  enter- 
prising planter  requires  to  have  knowledge  and  skill  in  three  different  lines  in 
the  course  of  the  planting  year.  From  February  on  to  November  he  is  little  else 
than  an  agriculturist,  and  the  same  judgment  which  makes  a  good  tobacco- 
grower  or  wheat-producer  will  enable  one  to  plant  cotton  successfidly.  When 
his  seed  cotton  has  accumulated  and  ho  starts  his  gin  to  work  upon  it,  he  then 
needs  to  be  something  of  a  machinist,  in  order  to  know  precisely  how  a  gin 
should  run,  and  what  to  do  if  it  becomes  deranged  or  does  its  work  badly. 
Some  degree  of  skill  also  is  required  in  putting  up  a  good,  firm,  compact  bale, 
which  wiU  go  to  Liverpool  without  losing  a  lock  or  bursting  a  hoop. 

Now  follows  the  question  of  the  cotton  maikot ;  whether  he  had  better  sell  im- 
mediately or  hold  on ;  whether  the  Liverpool  and  Manchester  supply  is  large  or 
small,  and  how  much  is  likely  to  be  consumed  by  American  spindles.  In  order 
to  sell,  or  instruct  his  merchant  when  to  sell  to  the  best  advantage,  the  planter 
must  be  informed  upon  these  questions.  It  is  also  very  much  for  his  profit  to 
make  his  purchases  of  bagging,  hoops,  cloth,  fiour,  salt  pork,  and  farming  tools 
at  the  markets  where  the  best  are  obtained. at  the  lowest  prices.  The  months  of 
December,  January,  and  a  part  of  February  are  generally  taken  up  by  the 
pknter  in  inquiries  and  transactions  of  the  kind  just  described.  This  is  the 
time  also  for  planning  the  work  of  another  year,  securing  laborers,  and  repairing 
or  erecting  dwelling-houses  for  them. 

IMPROVED  AND  SCIENTIFIC  CULTIVATION  OF  COTTON. 

The  foregoing  instructions  and  details  have  been  given  with  the  view  of  fur- 
nishing the  most  desirable  and  important  practical  aid  to  the  tyro  in  cotton-grow- 
ing.   In  his  first  yearns  planting  the.beginner  must,  to  a  great  extent,  take  things 
as  he  finds  them,  and  adopt  the  best  method  in  vogue  among  the  old  cultivators; 
bnt  with  the  beginning  of  his  second  year's  experience,  he  may  take  original  and 
thoroughly  correct  views  of  cotton-planting  as  one  of  the  grandest  departments 
of  American  industry,  giving  a  proper  attention  to  the  subject  in  all  its  bearings. 
The  first  leading  principle  that  should  be  impressed  upon  the  mind  of  every 
person  connected  with  the  production  of  this  great  staple,  is  the  supreme  import- 
ance of  preserving  the  productive  capacity  qf  our  cotton  lands,  and  not  allowing 
their  fertility  to  become  diminished  hy  successive  crops.     The  Creator  has  blessed 
this  continent  by  giving  us  a  belt  of  country  two  hundred  miles  in  ^\^dth  and 
twelve  or  fifteen  hundred  in  length,  where  the  requisite  conditions  for  the  growth 
of  this  great  staple  are  met  in  a  perfection  that  occurs  nowhere  else  on  the  face 
of  the  earth.     From  this  strip  of  the  earth's  surface  a  large  part  of  the  clothing 
of  the  human  family  for  successive  generations,  is  to  be  derived.     The  exhaus- 
tion and  ruin  of  large  portions  of  this  area  would  be  a  loss  and  a  disaster  not  to 
this  country  only,  but  to  the  entire  family  of  mankind,  and  the  mode  of  culture 
which  has  been  practiced,  and  is  still  practiced,  of  exhausting  the  fertilizing 
salts  from  the  soil  and  allowing  the  surface  to  become  incapable  of  tillage,  can- 
not be  reprobated  in  terms  too  emphatic. 

At  the  outset  of  his  planting  enterprise,  the  cotton-grower  should  adopt  the 
following  axioms  as  fundamental  principles :  First,  J)y  a  judicious  and  effective 
system  of  circle  ditching  and  circle  ploughing,  to  prevent  his  soU  from  washing 
and  to  retain  in  place  all  the  fertilizing  salts  that  it  note  contains,  or  tluit  he  may  add 
in  the  form  of  manures;  second,  ascertain  tJie  amount  qf  exhaustion  tJmt  a  cotton 
crop  mfcessarily  occasions,  and  scrupulously  rekim  to  the  soil  that  quantity  qf  the 
fertilizing  salts  in  manures  qf  various  kinds. 
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There  are  three  reasons  why  circle  ditching  and  circle  plonghing  are  vastly 
more  important  on  onr  cotton  soils  than  in  any  other  part  of  the  country.  In  the 
first  place,  all  our  upland  cotton  fields,  except  a  few  of  the  black  lands,  have  a 
soft,  loamy  and  friable  soil,  easily  pulverized,  and  very  easily  washed  away. 
Second,  cotton  demands  very  clean  culture.  AH  weeds  and  gi-ass  must  be  not 
only  kept  under  but  wholly  destroyed ;  and  when  this  is  done,  as  it  should  be, 
there  are  no  roots  except  those  of  the  plant  itself  to  check  the  action  of  water 
upon  the  sm-face.  And  in  the  third  place,  our  cotton  soils  are  not  protected  from 
washing  away  in  the  winter  rains  by  frost  and  snow,  as  are  those  of  more  north- 
ern latitudes.  A  little  reflection  upon  these  facts  must  convince  every  cultivator 
of  the  uplands  of  the  south,  that  he  is  bound  to  use  special  diligence  to  prevent 
washing  in  his  fields.  This  would  be  so  if  those  lands  were  fresh ;  but  many 
parts  of  South  Carolina  and  Georgia  have  been  devoted  to  cotton  culture  for 
fifty  years,  and  these  surfaces  have  m  that  time  become  almost  worthless,  mainly 
from  the  continual  and  unchecked  action  of  the  rain  upon  them.  This  gashing 
and  washing  away  of  the  surface  is  very  extensive  in  all  parts  of  the  south.  If 
one  should  travel  across  the  country  from  Cape  Hatteras  to  Natchez,  he  would 
pass  through  millions  upon  millions  of  acres  which,  having  produced  ten,  fifteen 
or  twenty  successive  crops  of  com  or  cotton,  have  been  thrown  out  as  worthless 
and  abandoned  to  sedge  grass,  blackbeny  bushes,  stunted  pines  and  foxes.  A 
very  great  portion  of  these  unimproved  or  worthless  lands  is  capable  of  being 
redeemed  and  rendered  productive  by  a  judicious  use  of  the  circle  ditch  and  of 
manures. 

A  circle  ditch  is  a  shallow  trench  with  a  corresponding  bank  of  earth  on  its 
lower  side,  laid  out  upon  an  inclined  surface  in  such  a  way  that  its  fall  or  [pr&de 
will  be  uniform  throughout  its  length,  and  so  moderate  that  rain-water  will  be 
conveyed  through  it  without  washing  its  bed.  In  reconnoitering  a  field  with  a 
view  to  marking  out  such  a  ditch,  the  first  thing  to  be  ascertained  is  the  lowest 
point  or  the  natural  exit  of  the  water  shed.  Starting  from  this  point,  the  char- 
acter of  the  soil  must  be  taken  into  accoimt  mth  the  view  of  ascertaining  the 
grade  necessary  to  prevent  washing.  As  a  rule,  most  of  the  soils  of  the  cotton 
States,  at  least,  require  a  descent  so  moderate  as  to  fall  only  one  inch  in  twelve 
feet,  or  a  quarter  of  an  inch  to  a  yard.  If  the  planter  has  a  good  surveyor's 
level,  with  standards  graduated  to  feet  and  inches,  and  understands  their  use,  he 
needs  no  further  directions;  but  nine  out  of  ten  cannot  be  presumed  to  have  such 
practical  knowledge  in  the  use  of  surveyore'  instniments.  A  very  good  substi- 
tute can  be  made  by  any  person  at  all  familiar  with  the  use  of  tools,  in  the  follow- 
ing manner.  Take  a  piece  of  board  twelve  feet  long,  foiu-  inches  \Nnde,  and  one 
thick.  Screw  a  standard  or  leg  upon  each  end  of  it.  The  standaixl  should  be 
about  three  feet  high  and  two  inches  square.  Let  one  of  these  legs  be  just  one 
inch  longer  than  the  other.  Now  fasten  upon  the  top  or  side  of  the  bar  a  common 
buildei'^s  level.  It  is  easy  to  see  that  when  the  bar  stands  perfectly  horizontal — 
and  this  will  be  indicated  bv  the  level — the  surface  of  the  ground  at  one  ex- 
tremity will  be  one  inch  higher  than  the  smface  at  the  other  extremity.  Now 
start  with  this  instnmient  from  the  spot  select<?d  for  the  discharge  of  the  waters, 
placing  the  leg  at  this  point.  By  moving  the  other  end  until  the  level  indicates 
that  the  bar  is  horizontal,  the  fii-st  twelve  feet  of  the  hillside  ditch  will  be  marked. 
The  long  leg  will  stand  at  position  No.  1,  the  short  leg  at  position  No.  2. 
Now  set  the  long  leg  in  position  No.  2,  and  let  the  other  extremity  move  over  the 
face  of  the  slope  until  the  horizontal  is  found.  Mark  this  position,  and  thus 
proceed,  using  judgment  to  cany  the  ditch  in  such  a  way  as  to  receive  the  greater 
pai*t  of  the  wash  of  the  hillside.  If  the  slope  of  the  hill  is  quite  uniform,  the 
ditch  will  be  a  series  of  ox-lmw  curves.  If  the  slope  is  not  so  regular,  the  line 
of  the  ditch  will  show  corresponding  variations  from  regularity.  When  the  po- 
sJtJon  of  the  ditch  is  thus  indicated,  two  or  three  deep  furrows  are  ploughed,  the 
fuiTow's  to  lap  down  hill  all  the  time,  and  W\o  Itcxidi  l\i\3^  made  is  deepened  by 


COTTON  PLANTING.  207 

the  nse  of  the  hoe  and  spade.  The  ridge  thus  created  being  trampled  or  roUod 
firm,  is  never  after  to  be  disturbed  by  the  plough.  When  this  hillside  is 
ploughed  let  the  furrows  have  the  same  direction  as  the  ditch,  and  let  the  cotton 
rows  or  beds  be  laid  off  in  the  same  curve.  If  this  is  done  during  the  summer, 
the  cotton  ridges  themselves  being  well  kept  up  by  c^onstant  ploughing,  will 
almost  entirely  prevent  the  hillside  from  washing  at  allj  but  when  the  crop  is 
gathered  and  the  fall  and  winter  rains  set  in,  little  gullies  will  commence  to  form 
nearly  at  right  aisles  to  the  direction  of  these  rows.  Such  gullies  would  soon 
deepen  and  cut  the  whole  face  of  the  hill  in  gashes  and  sluices  were  it  not  for 
these  ditches,  whose  firm  banks  arrest  the  downward  rush  of  the  waters  and 
compel  them  to  descend  in  a  given  way  and  with  a  retarded  velocity.  Thus  a 
hasis  is  laid  for  restoring  the  fertility  of  an  abandoned  field  and  an  effectual 
means  pointed  out  of  preventing  the  devastation  of  fresh  lands. 

The  cotton  plant,  or  rather  the  wool  of  the  cotton  plant,  removes  from  the  soil 
where  it  is  groA\Ti  but  a  very  small  portion  of  the  fertilizing  salts  j  and  hence, 
where  washing  is  prevented  and  the  seed  given  back  to  the  soil  as  manure,  cot- 
ton fields  decline  in  fertility  very  slowly.     This  may  be  chemically  shown  by 
reducing  the  wool  to  an  ash.     Take,  for  instance,  fresh  upland  soil,  where  the 
growth  IS  magnolia,  white  oak,  poplar,  and  beech.     When  first  cleared,  an  acre 
of  snch  land  will  yield  a  bale,  that  is,  four  hundred  pounds  of  lint  cotton.     If 
these  four  hundred  pounds  were  burned  to  white  ash,  the  residuum  would  be 
about  four  pounds  of  mineral  substance,  of  which  about  one-third,  or  one  and 
one-third  pounds,  is  potassa ;  one-sixth,  or  two-thirds  of  a  pound,  is  lime ;  and 
one-eighth,  or  a  half  pound,  is  phosphoric  acid.     There  is  also  a  little  magnesia 
and  sulphuric  acid.     Now,  if  no  portion  of  the  plant  is  removed,  but  left  to  decay 
on  the  soil,  and  the  seed  (which  is  necessarily  taken  away  with  the  lint)  is  re- 
turned from  the  gin-house,  as  it  may  be,  and  scattered  upon  the  surface,  it  is 
plain  that  you  only  need  to  restore  to  this  virgin  soil  something  over  a  pound 
of  potash,  two-thiras  of  a  pound  of  lime,  and  half  a  pound  of  phosphoric  acid  to 
keep  its  fertility  undiminished.     If  one  bushel  of  compost  were  made  by  crushing 
a  peck  of  bones,  adding  a  little  sulphuric  acid,  a  peck  of  gypsum  and  a  half 
bushel  of  ashes,  and  this  mixture  be  sprinkled  over  the  acre,  the  restoration  of 
fertihzing  salts  would  be  equivalent  to  the  exhaustion  occasioned  by  the  har- 
vesting of  two  or  three  successive  crops  of  cotton  of  a  bale  to  the  acre.     But  an 
immense  difference  would  appear  if  tno  seed  were  never  returned,  for  with  every 
four  hundred  pounds  of  lint  there  grow  twelve  hundred  pounds,  at  least,  of  seed. 
If  this  twelve  hundred  pounds  of  seed  were  burned,  it  would  yield  nearly  fifty 
pounds  of  white  ash,  of  which  nearly  two-thirds,  or  thirty  pounds,  would  be  phos- 
phate of  lime,  and  fifteen  pounds  phosphate  of  potassa- — fertilizing  salts  which 
are  most  important  to  vegetation,  and  which  are  especially  consumed  in  the  pro- 
duction of  the  most  valuable  of  all  our  vegetables,  such  as  the  cereals  and 
cotton.     It  thus  becomes  clear  that  the  removal  of  the  cotton  seed  takes  from 
the  soil  from  twenty  to  thirty  times  as  much  fertilizing  matter  as  the  removal 
of  the  lint  only  j  or,  in  other  words,  and  to  give  the  last  practical  result,  the 
planter  who  takes  from  his  cotton  field  only  the  wool,  diminishes  its  fertility 
very  slowly  j  whereas  he  who  takes  the  seed  with  the  wool  and  makes  no  res- 
toration, is  exhausting  his  fields  as  rapidly  as  ho  would  by  successive  crops  of 
com,  wheat,  or  oats.     Another  practical  conclusion  follows  from  these  premises. 
If  the  cotton-grower  inquires  wliat  manures  ho  should  employ  in  order  to  keep 
up  the  fertility  of  his  fields,  the  answer  is  any  manure  that  is  rich  in  potash  and 
phosphate  of  lime,  such  as  gypsnm,  crushed  bones,  guano,  bamj^ard  manure,  and 
particularly  the  droppings  of  all  the  animals  that  are  fed  on  strong  food,  such  as 
com,  oats,  clover,  and  cotton -seed. 

Great  improvements  are  also  possible  in  the  ease  and  rapidity  with  which  a 
crop  is  cultivated.  There  is  no  reason,  in  the  nature  of  things,  why  c<jtton  should 
not  be  planted  and  cultivated  in  very  much  the  same  manner  as  corn  is  culti- 
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vated  in  Illinois.  The  hoe  has  been  far  too  much  relied  upon  na  the  implement 
for  the  cotton  field.  Now  the  hoe  is  the  rudest,  the  least  effective,  and  the  most 
exhaustive  to  strength  and  patience  of  any  tool  largely  used  in  our  fields.  On 
all  level  lands  the  following  method  of  culture  would  be  a  decided  improvement 
on  that  now  in  vogue.  Apply  manure  in  March,  and  immediately  after  cover  it 
by  one  deep,  thorough  ploughing.  At  planting  timo  harrow  the  field,  and  then, 
with  a  maiker,  layoff  the  land  in  rows  and  cross  lows,  say  four  feet  one  way  by 
three  the  other.  Let  the  seed  be  well  selected  from  largo  perfect  bolls  which 
ripened  early.  Just  before  planting  soak  it  for  a  day  or  two,  and  roll  it  in  a 
mixture  of  gypsum,  ashes,  and  guano.  Let  the  seed-dropper  follow  immediately 
after  the  marker,  depositing  five  or  six  seeds  in  the  little  pit  produced  at  the 
crossing  of  the  rows.  In  this  manntsr  a  perfect  stand  may  be  obtained  of  thrifty 
plants,  at  regular  intervals,  so  that  by  running  the  ploughs  each  way  the  first  cul- 
tivation may  be  performed  veiy  rapidly,  and  nearly  all  the  subsequent  labor  can 
be  done  with  the  plough  rather  than  the  hoc.  This  method  of  cotton  planting 
has  beep  long  and  successfully  practiced  by  Dr.  Cloud,  of  Alabama,  and  is 
earnestly  recommended  in  his  ^vritings  on  cotton  culture.  Another  important 
improvement  greatly  needed  in  the  southern  cotton  fields,  and  which  will  now 
be  introduced  to  an  extent  never  practiced  before,  is  a  judicious  rotation  of 
crops.  The  practice  of  keeping  the  uplands  of  the  cotton  region  constantly 
under  the  plough,  with  no  variation  in  the  crop,  except  the  change  from  com  to 
cotton  and  from  cotton  to  com  again,  has  been  earnestly  deprecated  by  all  the 
best  WTiters  on  southern  agriculture,  and  by  none  more  earnestly  than  by  Dr. 
Cloud,  who,  from  his  long-established  and  highly  successful  system  of  ciJture, 
has  demonstrated  its  great  importance. 

Another  radical  modification  of  the  former  system,  which  ought  to  be  made 
immediately,  and  which  would  give  to  cotton-growing  an  impetus  which  it  could 
derive  from  no  other  source,  is  Uie  building  of  neighborhood  rin-houses  in  well- 
chosen  locations,  so  as  to  be  central  to  laige  fainning  communities.  These  mills 
should  be  propelled  by  steam,  and  furnished  with  the  best  of  apparatus  for  gin- 
ning and  baling  cotton,  and  also  for  extracting  oil  firom  cotton  seed.  The  exist- 
ence of  such  a  mill  within  the  distance  of  five  miles  would  be  a  strong  induce- 
ment to  the  small  farmer  and  the  poor  immigrant,  from  the  northem  States  or 
from  Eiurope,  to  engage  at  once  in  the  planting  of  cotton.  Under  the  present 
system  it  requkes  considerable  capital  to  justify  one  in  embarking  in  a  planting 
enterprise,  a  large  part  of  which  is  absorbed  in  the  purchase  of  a  gin,  the  con- 
straction  of  machinery  to  ran  it,  and  the  erection  of  a  gin-house,  or  in  the  high 
price  of  a  cotlon  farm  if  it  has  all  these  improvements.  In  the  futme  the  up- 
lands of  the  south  are  destined  to  be  cultivated  to  a  very  great  extent  by  per- 
sons in  modest  circumstances,  who  will  till  farms  of  from  twenty  to  eight}^  acres 
in  extent.  Nine-tenths  of  this  class  of  cultivators  will  never  become  the  owners 
of  a  well-appointed  gin-house,  and  the  practical  difficulty  will  be  in  not  having  the 
means  of  preparing  their  cotton  for  distant  markets  at  the  right  time  and  in  the 
best  manner.  There  is  no  southem  enterprise  in  which  capital  could  be  invested 
with  greater  safety,  or  with  more  certainty  of  sure  returns,  than  in  building  such 
mills  at  •Nvell-selected  points.  They  should  be  equipped  with  the  best  an*ange- 
inents  for  ginning,  a  press  sufficiently  powerful  to  put  four  hundred  pounds  of 
best  cotton  within  a  space  of  a  cubic  yard,  and  a  mill  and  other  apparatus  for 
the  production  of  cotton-seed  oil.  There  should  be,  in  addition,  the  spindles 
iind  looms  necessary  for  the  production  of  forty  or  fifty  thousand  yards  annually 
of  the  coai'ser  fabrics. 

AVhat  would  now  be  the  practical  bearing  of  such  establishments,  located  at 
l>rc»i>cr  intervals  through  the  great  cotton  regions  of  the  south!  In  the  firet 
j)lacc,  the  laige  land-o^v^lers,  whose  fortunes  now  consist  in  surfaces  not  more 
ihan  one-tenth  of  which  they  are  able  to  cultivate,  would  find  an  immediate  and 
increasing  demand  for  tracts  of  from  forty  to  eighty  acres  in  extent,  which  would 
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be  settled  upon  and  cultivated  by  poor  bnt  indnstrioas  people.  These  settlers 
or  immigrants  would  require  no  investment  beyond  the  price  of  a  few  mules  and 
a  few  ploughs,  for  they  would  expect  to  take  their  cotton  in  the  seed  to  the  mill, 
and  there  find  a  market  for  it.  In  many  cases  they  would  be  only  too  glad  to 
exchange  raw  cotton  in  the  seed  for  a  sufficient  amount  of  phiin  muslins  and  lin- 
seys  to  clothe  theur  families.  The  value  of  the  oil  expressed  from  the  seed 
would  be  suAcient  to  pay  the  mill-owner  for  ginning,  and  thus  justify  him  in 
^ving  the  small  cotton-grower  as  much  for  his  unginned  cotton  as  he  could  get 
forginned  cotton  in  New  Orleans,  Mobile,  or  Chaneston. 

The  various  hands  employed  about  such  a  mill  could  thus  find  steady  em- 
ployment for  six  or  eight  months  of  the  year,  and  during  the  picking  season  they 
oocdd  make  excellent  wages  working  in  the  fields  at  so  much  a  pound,  or  foi'  a 
fractional  share  of  the  amount  picked,  while  such  a  supply  of  labor  from  the 
mills  would  warrant  the  farmer  in  phmting  a  third  more  cotton  than  he  would 
if  no  such  extra  help  were  possible. 

This  plan  is  earnestly  recommended  to  all  capitalists  who  are  desirous  of  mak- 
ing such  investments  of  their  money  as  will  secure  the  most  general  prosperity, 
heal  the  breaches  and  repair  the  damages  of  the  civil  war,  and  thus  exhibit  the 
lughest  political  wisdom  by  a  practical  solution  of  the  labor  problem  in  the 
soath,  and  insure  the  greatest  good  of  the  largest  number  of  people. 

IMPBOVEMEirrS  IN  COTTON  8SBD. 

The  most  serious  difficulty  encountered  by  cotton-growers,  and  particularly 
^ose  who  are  engaging  in  such  enterprises  for  the  first  time  since  the  war,  has 
been  found  to  be  poor  seed.  This  is  attributable  to  two  reasons.  First,  cotton 
seed  loses  its  germinating  power  unless  carefully  withheld  from  moisture,  and 
kept  cool ;  and,  second,  Tot  seven  years  little  or  no  pains  have  been  taken  by 
any  cotton-growers  to  perfect  their  seed. 

After  passing  through  the  gin  the  seeds  of  the  cotton  still  have  a  little  fine 
lint  attached  to  them.  This  causes  them  to  cling  together,  and  mat  down  in 
sach  a  way  that  the  air  is  excluded.  For  this  reason  special  pains  should  be 
taken  with  seed  intended  for  planting.  The  seed  should  be  spread  upon  a  loose 
scaifold,  so  as  to  allow  free  access  of  air,  and  be  frequently  stirred,  so  that  none 
may  be  spoiled  by  fermentation. 

Cotton  8ee4  may  be  perfected  by  the  same  care  that  is  bestowed  upon  com  and 
potatoes;  and  where  a  planter  aspires  to  success  in  his  business  and  high  position 
as  a  southern  agriculturist,  nothing  is  more  directly  in  his  line,  or  *pays  better 
fur  the  time  it  occupies,  than  the  developiment  of  the  most  perfect  plants,  as 
r^ards  both  the  amount  and  quality  of  staple  produced.  By  what  steps  or 
methods  of  culture  can  the  cotton-grower  develop  superior  qualities  in  his  seed 
cotton!  By  way  of  introduction  to  a  few  practical  suggestions,  in  answer  to  this 
question,  let  it  be  borne  in  mind  that  the  superiority  of  one  variety  of  cotton  seed 
uver  another  may  be  either  in  the  fineness  of  staple  which  the  plant  yields, 
or  in  the  number  of  bolls  developed  on  each  plant.  Some  vaiieties  excel  in 
quality,  others  in  quantity.  The  planter  should  bear  in  mind  that,  as  stated  in 
the  early  part  of  this  paper,  some  kinds  of  manure  tend  to  produce  size,  and 
others  spend  their  force  mainly  upon  the  seeds,  and  through  the  seed  upon  the 
length  and  fineness  of  the  staple.  It  is  recommended  to  the  cotton-grower  to 
select  a  field  having  a  southern  exposure  and  a  moderate  slope,  at  a  short  dis- 
tance from  his  bam,  for  the  planting  of  that  part  of  his  crop  to  which  he  looks. 
I'ur  Lis  seed  cotton.  Suppose  the  land  to  be  good,  and  that  he  has  ten  acres  in 
his  iield,  let  him  put  upon  it  the  greater  part  of  hJ&  barnyard  manure,  and,  in 
luldition,  some  of  the  concentrated  fertilizers,  such  as  lime,  bone-dust,  guano, 
ashes,  and  gypsum.  He  may  vary  the  application  of  his  manures,  so  that  one 
part  of  the  field  will  be  particularly  rich  in  potassa,  and  the  other  in  phosphate 
14 
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of  lime.  The  planting  and  cnltivation  ghould  be  done  in  the  best  manner. 
Early  in  September  the  bolls  will  be  open,  so  aa  to  enable  him  to  commence 
picking.  This  should  be  done  by  a  skillful  hand,  and  this  he  will  generally  find 
in  some  old  person,  who  has  had  many  years'  experience  in  the  cotton  field.  Let 
the  picker  have  two  ba^,  into  one  of  which  he  puts  bolls  from  the  thriftiest  and 
most  prolific  plants,  ancf  into  the  other  snch  bolls  as  are  large  and  wdl  developed, 
and  remarkable  for  the  softness  and  length  of  the  fibre.  In  this  way  he  will 
obtain  two  classes  of  improved  seeds,  one  likely  to  produce  very  largely,  and  the 
other  likely  to  yield  a  superior  staple.  On  the  year  following,  let  him  use  dis- 
cretion in  planting  these  two  varieties,  which,  for  distinction's  sake,  we  \iall  suppose 
he  .calls  by  different  names,  marking  one  '^silk  cotton"  and  the  other  "multibolL" 
His  "multiboll"  should  be  planted  on  his  freshest  soils,  and  such  as  abound  in 
potassa;  and  his  "  silk  cotton"  on  the  older  lands,  which,  for  the  purpose  of  pro- 
ducing a  fine  quality,  should  receive  a  top  dressing  of  bone-dust  or  guano.  Let 
him  also,  as  before,  choose  ten  acres  for  the  raising  of  his  seed  cotton,  planting 
one-half  of  it  in  "  silk"  and  the  other  half  in  "multiboll."  In  this  w^ay  he  will 
soon  be  known  as  the  producer  pf  two  superior  qualities  of  seed  cotton,  and  find 
such  a  demand  for  his  seed,  that  it  will  be  worth  five  dollars  a  bushel,  so  that 
each  acre  may  yield  him  a  greater  return  in  cotton  seed  than  in  lint.  Tliis  would, 
with  certainty,  bo  the  reward  of  his  painstaking,  imless  most  planters,  by  similar 
painstaking,  produce  greatly  improved  varieties;  but  supposing  no  seed  were 
sold,  the  difference  between  improved  and  unimproved  seed  is  very  great,  suffi- 
cient to  justify  the  most  thorough  painstaking  on  the  part  of  the  planter.  The 
various  new  and  improved  varieties  of  cotton  seed  which,  from  time  to  time,  have 
enjoyed  a  brief  but  lucrative  popularity,  such  as  the  "  Brown,"  the  "  Banana," 
the  "Cluster,"  the  "Hogan,"  the  "Sugar  Loaf,"  "Boyd's  Prolific,"  and  "Hun- 
dred Seed,"  were  developed  from  the  ordinary  Mexican,  or  "Petit  Gulf,"  in  pre- 
cisely the  manner  above  described.  For  some  time  the  "Mastodon"  seed 
conunanded  five  dollars  a  bushel.  "  The  Hundred "  seed,  a  superiOT  variety 
developed  by  Colonel  Vick,  of  Vicksburg,  from  the  "  Petit  Gulf,"  sold,  year  after 
year,  at  two  dollars  a  bushel;  and  the  "Banana"  had  such  a  wonderful  reputa- 
tion fifteen  years  ago  that  the  seeds  were  sold  at  a  dime  ea^h,  or  one  hundred 
and  fifty  dollars  a  bushel ! 

It  need  hardly  be  suggested  to  an  intelligent  planter  that  any  seed  which  he 
may  develop  by  painstaking,  or  purchase  at  a  high  price,  will  deteriorate  in  two 
or  three  years  by  neglect  and  careless  culture;  on  the  otner  hand^  by  taking  the 
steps  above  Retailed,  he  may  improve  any  seed  so  as  to  double  or  treble  its  value. 
A  variety  of  cotton  that  opens  early  may  be  obtained  by  gathering,  from  year  to 
year,  all  the  seed  cotton  in  the  early  part  of  September.  In  like  manner  the 
famous  "Prolific"  cotton  originated  from  a  single  stalk,  which  was  selected,  and 
its  seeds  carefully  preserved,  by  a  3Iississippi  planter,  who  observed  it  in  passing 
through  his  fields.  A  year  or  two  of  careful  experimenting  will  teach  the  planter 
which  variety  is  best  for  a  particular  description  of  soil;  some  doing  best  on 
soils  of  moderate  fertility,  and  others  requiring  rich  bottoms.  If  he  purchase  but 
a  single  bushel  of  any  variety  known  to  be  superior,  this  will  plant  two  acres. 
These  two  acres  will  yield  lum,  at  least,  six  hundred  pounds  each,  or  twelve 
hundred  pounds  of  caiefully  selected  seed.  These  twelve  hundred  pounds  will 
be  sufiicient  to  plant  eighty  acres.  Thus,  at  a  very  small  expense,  and  in-ith 
moderate  care,  he  may  soon  be  in  possession  of  the  best  quality  of  cotton  seed; 
and  the  difference  between  the  inferior  grades  and  the  first  quality  of  seeds  is, 
practically,  in  many  cases,  the  difference  between  harvesting  four  hundred  pounds 
of  cotton  from  an  acre,  and  tfie  harvesting  of  two  hundred  pounds  from  the  same 
aiea,  and  with  the  same  amount  of  labor.  On  the  other  nand,  if  the  planter's 
ambition  has  taken  a  somewhat  different  direction,  and  he  prefers  quality  to 
quantity,  proper  care  will  enable  him,  in  a  few  years,  to  produce  a  staple  which, 
for  softness  and  fineness,  approaches  the  Sea  Island  cotton,  and  for  manufacturing 
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purposes  would  Iw  worth  twice  as  much  per  pound  as  good  middling"  upland.  It 
should  be  stated,  however,  by  way  of  qualification,  that  the  great  improvements 
in  cotton  and  cotton  seed  are  not  to  bo  obtained,  even  by  the  utmost  painstakiiicr, 
in  all  parts  of  the  cotton  belt.  The  country  between  32°  and  34°  north  latitude 
has  always  produced  the  best  varieties  of  upland.  In  the  Mississippi  valley,  the 
region  a  little  north  and  east  of  Vicksburg,  has  been  famous  for  its  improved 
varieties.  The  ^^dely  known  '*  Petit  Gulf  '^  originated  a  few  miles  below  Vicksburg. 
It  is  worthy  of  remark,  also,  that  very  little  has  ever  been  gained  by  importing 
foreign  seeds,  such  as  "Nankin,"  or  the  Egyptian  and  West  Indian  varieties. 
Cotton  from  any  part  of  the  world,  in  a  few  years,  adjusts  itself  to  the  zone  and 
soil  where  it  is  constantly  planted;  and,  as  a  general  rule,  the  cotton-grower  will 
accomplish  more  by  scientific  cultivation  of  the  seed  he  has,  developing  the  best 
for  his  lands,  than  by  spending  time  and  money  in  the  introduction  of  famous  but 
untried  varieties. 
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BY  L.   S.   ABBOTT,  PAINESVILLB,   OHIO. 


THE  TIJENIP. 

The  turnip  is  a  useful  vegetable,  and  becomes  the  subject  of  interesting  in- 
quiry from  tw^o  facts:  that  it  is  an  esculent  for  the  table,  and  an  excellent 
article  for  feeding  stock.  For  the  table  it  is  not  so  valuable  on  account  of  its 
natritivo  as  for  its  gustable  qualities.  It  becomes  desirable,  however,  by  iucrcas- 
ing  the  number  of  esculent  roots  for  the  table^  The  carrot,  it  is  true,  is  more 
natritious  for  stock,  but  it  is  not  half  so  easily  grown  nor  half  so  sure  a  crop  as 
the  turnip ;  and  while  the  carrot  is  not  so  generally  relished  on  the  table,  there 
are,  in  comparison,  few  palates  that  do  not  find  the  turnip  agreeable.  Moreover, 
the  experienced  agricultiuist  must  confess  that  the  turnip  is  the  cheapest  and  the 
easiest  grown  of  dl  the  roots. 

VAKIETIES. 

Men  now  living,  who  were  obtaining  their  agricultural  exj)erience  fifty  years 
ago,  say  that  they  then  knew  of  but  two  varieties  of  the  turnip,  the  Flat  Dutch, 
and  one  other.  Now  there  are  one  hundred  varieties,  more  or  less,  in  existence, 
of  American,  English,  French,  and  Swedish  origin ;  but  of  all  these  the  culti- 
vated varieties  are  reduced  to  a  very  small'  number.  A  Philadelphia  seedman 
imported  fifty-two  varieties,  and  yet  he  offers  to  the  public  for  sale  the  seeds 
of  less  than  a  dozen ;  and  a  dozen  varieties  comprise  nearly  all  in  general  culti- 
vation. It  is  quite  sufficient  for  the  purposes  of  this  article  to  confine  it  to  a 
practical  consideration  of  the  subject,  and  hence  to  introduce  only  those  sorts 
desirable  for  cultivation. 

In  the  northern  States,  for  a  half  century  or  more,  the  Flat  Dutch  has  been 
grown.  Tradition  and  superstition  have  enjoined  upon  the  agricidturist  to  sow 
it,  without  fail,  on  "the  24th  day  of  July,  wet  or  dry."  This  turnip,  although  it 
has  been  cultivated  so  long  and  so  extensively,  is  really  an  inferior  article.  Its 
quab'ty  is  passable  only  under  the  most  favorable  circumstances.  It  cannot  bo 
ndied  on  in  a  timber  country  tmless  grown  on  new  soil,  as  where  a  piece  of  new 
ground  is  cleared,  the  brush  burned  off,  and  the  seed  raked  in.     It  grows,  also, 
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in  its  greatest  peifection  on  the  sod  of  the  western  prairies.  But  good  as  this 
variety  may  be  when  fresh,  it  does  not  keep  well,  wilting  and  becoming  pithy. 
For  the  table  they  ai'e  quite  indifferent. 

Two  strap-leaved  varieties  ai*e  much  giown  in  the  middle  States,  and  the  most 
northern  of  the  southem  States,  and  to  some  extent  still  further  north.  The 
difference  in  these  two  varieties  is  more  in  the  color  than  the  quality,  one  of 
them  being  white  and  the  other  yellow.  The  white  one,  from  its  resemblance 
to  the  Flat  Dutch,  would  be  readily  confounded  with  it  by  the  casual  observer. 
They  are  of  better  (quality,  and  yet  they  are  decidedly  inferior  to  some  other 
varieties. 

But  there  are  thieo  varieties  better  than  all  the  rest,  an  account  of  which 
will  serve  the  ends  of  this  article.  Of  these  I  first  notice  the  third  one  as  regards 
quality — the  old  nita-baga.  This  root,  when  grown  under  favorable  circum- 
stances, is  good,  but  is  as  variable  as  the  Flat  Dutch ;  and  wBen  the  soil  and 
season  are  unsuited  to  its  growth,  the  root  is  tough,  stringy,  strong  in  flavor,  and 
unpalatable,  and  too  often  is  perforated  by  worms.  It  is  certainly  an  uncertain 
grower,  and  the  horticulturist  and  the  husbandman  are  more  likely  to  get  a  poor 
article  than  a  good  one. 

The  WJiite  Norfolk  is  a  better  grower,  and  the  producer  is  much  moi*e  sure 
of  a  crop  and  of  quality  of  root  th^i  with  the  former.  It  should  be  more  gener- 
ally cultivated,  especially  when  an  increase  of  varieties  is  desired. 

But  incomi)arably  the  best  turnip  in  my  opinion,  is  the  **  Russian,^'  or  "  Sweet 
Turnip."  It  seems  to  combine  all  the  good  qualities  of  the  tiunip  family,  and 
certainly  has  no  peer  among  the  varities  that  have  been  introduced  among  the 
people.  Being  the  sine  qua  non  of  its  kind,  it  will  require  a  more  extended 
notice  than  has  been  given  to  those  mentioned  above. 

It  has  a  sweet  flavor,  as  its  name  indicates,  is  crisp,  has  more  substance  than 
any  other  variety,  and  as  an  esculent  root,  is  very  relishable.  The  grower  of  it 
never  need  fail  of  a  crop,  either  in  quantity  or  in  quality,  unless  the  season  is 
unusually  bad.  With  a  rich  soil  and  good  cultivation  the  sweet  turnip  wiU 
never  be  pithy,  wormy,  tough,  stringy,  or  have  any  acrid,  pungent  flavor,  as  is 
too  often  the  case  with  most  of  the  other  members  of  the  family. 

Theories  have  been  indulged  in  by  various  writers,  whose  opinions  or  state- 
ments could  not  have  been  based  upon  actual  experiences.  They  assert  that  the 
large  leaves  of  the  turnip  draw  from  the  atmosphere  a  large  portion  of  its  support, 
and  that,  therefore,  condition  of  soil  is  of  secondary  importance.  This  theory 
must  be  the  offspring  of  the  thought  that,  as  the  root  is  composed  more  largely 
of  water  than  nutritious  substance,  its  support  must  be  derived  from  the  humidity 
of  the  air.  There  is  one  other  fact  which  goes  to  sustain  this  atmospheric  theory : 
a  moist  soil  is  not  requisite  to  grow  the  turnip  mpst  successfully.  The  largest 
Russia  turnips  I  have  ever  produced  were  giown  on  sandy  sweet  potato  ridges, 
where  the  potato  jdants  had  died  out.  Undoubtedly  every  plant  receives  some 
nourishment  from  the  air,  but  experience  demonstrates  the  fact  that  a  rich,  pro- 
ductive soil  and  good  care  are  needed  to  grow  good  turnips  in  abundance. 

For  transplanting,  the  seeds  should  be  sown  from  the  15th  of  June  to  the  25th 
of  the  same  month,  and  the  ground  selected  for  the  purpose  should  be  new  ground, 
near  the  baiii,  or  some  comer  of  the  gai^den,  or  in  the  fields  where  the  patch  will 
be  protected,  the  bed  of  a  brush  heap  being  a  deskable  place,  or  some  retired 
spot  where  the  soil  has  been  resting.  Tmnip  and  cabbage  plants  have,  as 
enemies,  when  young,  many  destructive  insects,  and  such  places  as  are  here  in- 
dicated are  comparatively  exempt  from  their  presence.  The  plants  will  be  ready 
for  transplanting  about  the  middle  of  July. 

WHERE  TO   GROW  TURmPS. 

The  villager  will  find  that  his  early  onions,  early  potatoes,  and  his  peas 
will  come  off  in  time  for  transplanting  his  turnips.     Spade  up  well  aft^r  in- 
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corporatin^  thoroughly  some  well -rotted  manure,  and  sot  the  plants  about 
fifteen  inches  from  each  other  in  the  row,  and  place  the  rows  about  thirty 
inches  apart,  puddling  the  plants  well  when  they  are  set;  and  be  the  weather 
wet  or  dry,  hot  or  cool,  clear  of  cloudy,  they  are  sure  to  grow.  The  farmer, 
however,  growing  for  feeding  stock,  as  every  one  should,  will  from  necep- 
sity  take  a  different  course.  His  crop  of  early  potatoes  will  be  taken  off  in 
time  for  turnips.  When  sown  to  grow  without  transplanting,  the  seed  may  be 
put  in  from  ten  days  to  two  weeks  later  than  when  sown  for  transplanting.  The 
early  potatoes  should  be  dug  and  taken  to  market  as  early  as  possible  for  profit. 
Put  a  drag  on  to  level  off  the  ground,  clear  away  the  vines  to  allow  the  small 
plow  to  strike  a  furrow  for  the  row,  and  locate  the  rows  far  enough  dpart  to  admit 
the  cultivator;  drive  in  the  wagon  loaded  with  manure,  and  scatter  in  the  furrows. 
Turn  a  light  furrow  on  the  manure,  sow  the  seed,  and  cover  lightly  with  a  hoe. 

EFFECTS   OF   TRANSPLANTING. 

Transplanting  has  a  peculiar  effect  on  the  form  of  the  turnip.  An  expe- 
rienced eye  can  determine  whether  the  turnip  has  been  transplanted,  or  sown 
where  it  grew  to  maturity.  Transplanted  plants  always  produce  turnips  of  irreg- 
ular shape,  with  sundry  large  roots  nmning  down  into  the  ground ;  those  not 
transplanted  have  a  round,  smooth  bulb,  with  a  single  tap  root  extending  into 
the  eaith. 

SIZE   FROM   DIFFERENT  SOWINGS. 

I  am  able,  under  this  head,  to  give,  from  data,  the  results  of  the  different 
sowings  stated :  Turnips  transplanted  from  seed,  sown  at  the  proper  time  in 
June,  grew,  under  fiavorable  circumstances,  very  large,  some  of  them  so  large 
that  but  one  could  be  put  into  a  peck  measure.  Seed  sowa  in  drills  the  first 
of  August,  in  an  ordinary  season,  grew  from  three  and  a  half  to  four  inches  in 
diameter,  crisp,  sweet,  and  of  most  excellent  quality.  Seed  sown  about  the  10th 
of  same  month,  produced  turnips  only  one  and  a  half  inches  in  diameter,  while 
firom  those  sq^ti  the  15th  the  turnips  were  not  an  inch  in  diameter.  The  later 
sowings,  however,  were  not  as  well  cared  for  as  the  first,  which  fact  should  be 
noted. 

KEEPING   QUALITY  OF  THE  KTJSSIAN  TURNIP. 

The  keeping  quality  of  the  Russian  turnip  is  all  that  can  be  desired.  There 
is  no  difficulty  in  keeping  them  for  the  table  or  for  stock,  into  July,  sound,  crisp, 
and  as  finely  flavored  as  they  ever  were.  Uence,  in  this  root  we  have  quality, 
certainty  and  rapidity  of  growth,  and  productive  results  incomparably  above 
any  other  known  variety ;  wo  have  in  this  turnip,  in  a  word,  the  very  acme  of 
excellence. 

FODDER. 

Custom  has  much  to  do  with  keeping  quite  general  the  practice  of  depending 
upon  the  grasses,  cured  and  made  into  hay  for  provender  or  fodder,  diuring  the 
winter  and  stock-feeding  months  of  the  year.  For  transportation,  hay  will  prob- 
ably be  depended  on  as  rough  feed  for  stock,  since  it  admits  of  comprescilon  to  a 
greater  degree  than  any  other  coarse  feed  yet  produced.  It  requires  no  won- 
derful stretch  of  the  imagination,  however,  to  look  forward  to  a  period  when  our 
broad,  unpopulated  domain  shall  be  so  thickly  inhabited  as  to  require  the  adop- 
tion of  some  article  for  feeding  stock  that  will  yield  a  greater  amount  of  more 
nutritious  food  to  the  acre  than  the  ordinary  grasses,  and  it  would  be  wise  to 
search  out  and  adopt  at  once  such  an  article,  as  more  profitable  for  the  fanner. 
On  this  fact,  then,  I  base  this  plea  for  sowed  com  for  stock  feeding.     Sowed 
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corn  may  })e  resorted  to  with  almost  certain  sncce^  to  repair  a  short  grass  crop. 
The  1st  of  June  ^dll  generally  determine  whether  the  grass  crop  is  to  be  short, 
or  an  entire  failuie,  after  which  there  is  time  enough  to  sow  com  and  make  up 
the  deficiency. 

QUAirriTT  AKD  QUALITY. 

The  quantity  of  fodder  that  can  be  gro^n  on  an  acre  of  ground  is  very  large. 
I  do  not  know  that  the  amount  has  been  accurately  determined  by  weighing,  but 
good  judges  have  placed  the  product  at  ten  tons,  whilst  in  quality  it  is  wry 
mucli  better  than  hay,  besides  stock  of  all  kinds  relish  it  far  uKjre,  For  milch 
cows  it  is  almost  invaluable.  Let  any  farmer  change  his  bright,  well -cured  com 
fodder,  which  ho  has  been  feeding  his  cows,  for  hay,  no  matter  how  gooil  the 
qimiiiy,  and  he  will  find  in  forty-eight  hours  that  his  cows  will  have  decreased 
the  quantity  of  their  milk  from  one  quarter  to  one  tlnrd. 

TIMB  FOR  SOWTNG,  WITH  KESXTLTS. 

After  planting  is  over*  there  is  time  for  sowing  com,  and  have  it  come  to  fit 
condition  for  cutting  in  good  weather  to  cure  weU  and  rapidly.  Sow  broadcast, 
if  the  greatest  yield  possible  is  desired.  Some  sow  in  drills,  with  rows  wide 
enough  apart  to  admit  the  cultivator,  but  this  is  not  wise  since  the  stalks  are  too 
coarse  to  be  entirely  eaten  up  by  stock.  But  the  sowing  may  take  place  at  a 
much  later  time,  and  realize  a  very  satisfactory  growth.  Sown  as  late  as  the 
middle  of  August,  even  in  a  suiumer  drought,  the  com  will  ordinarily  tassel  be- 
fore the  autumnal  frosts  in  the  latitude  of  Northern  Ohio.  The  amount  of  seed 
required  for  broadcast  sowing  is  about  three  and  a  half  bushels  for  an  acre. 

I3ut  for  one  drawback  the  com  might  bo  sown  any  time  during  the  first  half 
of  the  summer  months,  with  satisfactory  results,  and  that  is  the  difficulty  in  cuiing 
the  fodder  late  in  the  fall,  when  usually  there  is  much  bad,  rainy  weather.  The 
stalks  are  so  full  of  saccharine  juice  that  they  require  several  consecutive  days  of 
summer-drying  weather  to  cm*e. 

HOW  TO  CUT  AXD  TO  CURE. 

When  the  farmer  makes  sowed  com  the  chief  reliance  for  his  fodder  he  wnll 
be  wise  enough  to  sow  in  good  season,  so  that  there  will  be  no  weather  contin- 
gency at  curing  time.  The  cutting  time  brings  the  labor  of  this  crop.  As  above 
mdicated,  this  should  be  done  early  that  good  weather  may  attend  the  remain- 
ing operations.  When  the  com  is  '^ stout"  the  burden  on  the  ground  is  very 
large,  and  when  the  sedson  has  been  attended  with  heavy  wind  storms  the  com 
will  be  twirled  or  twisted  around,  and  sometimes  badly.  Just  in  proportion  as 
this  is  the  case  will  the  cutting  be  laborious.  There  is  a  *' cradle"  made  for  the 
purpose,  with  short,  strong  "lingers,"  which  does  the  work  expeditiously  when 
the  com  stands  up.  Five  or  six  days  of  warm,  bright  weather,  are  required  to 
wilt  it  sufficiently  to  admit  of  binding.  The  bundles  should  be  small  and  put 
up  in  moderate-sized  shocks,  and  tied  at  the  top  to  keep  them  in  place. 

Another  method  of  cm-ing,  commended  by  some  farmers  of  experience,  is  to 
wilt  the  fiKider  well,  then  stack  it  ^ath  aliemate  layers  of  straw,  first  elevating 
the  foundation  by  crossing  timbers  for  the  same,  to  give  circulation  of  air  uu- 
demeath,  and  then  stack  around  a  box,  drawing  it  up  as  the  stack  is  canied  up, 
as  is  done  in  the  West  when  wheat  cut  by  ^*  headers"  is  stacked. 

In  the  South,  where  the  autumns  are  bright  and  beautiful,  the  air  warai  and 

drying,  and  the  soft  temperature  and  mellow  tints  of  the  autumnal  season  are 

drawn  out  far  into  the  winter  solstice,  this  kind  of  food  for  stock  should  be  the 

wain  dependence  of  the  planter.    Com  grows  well  as  hi  south  as  Texa^  wlalst 
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ky-maldxig  giBsem  ate  not  grown  in  that  re^ii;  so  tliat  fodder  nmy  bo  hia 
never-ruling  resort. 

Horses  fed  on  good  com  fodder  never  will  be  seized  with  that  relentless  dis- 
ease,  the  heavee.  Cattle  fed  on  it,  and  then  messed  with  some  sweet  turnips, 
cannot  be  fed  better,  will  have  sleek  hair,  bright  eyes — in  fine,  to  employ  me 
farmer's  common  and  comprehensive  phrase,  wiS  always  "  be  in  good  heart.'' 


INDIAN  CORN  CULTUEB. 


BY  J.   F.   WOLFINGER,   OF  MILTON,   PENNSYLVANIA. 


SOIL. 

Tlie  best  soils  for  the  growth  of  Indian  com  are  such  as  contain  a  deep,  rich, 
warm,  mellow,  and  porous  ground,  fully  permeable  to  the  air,  heat,  and  moisture. 
In  such  soils  the  growing  com  can  extend  its  roots  freely  both  in  depth  and  side- 
ways, as  com  must  do  to  yield  large  and  fine  crops;  and  as  our  river  bottoniB 
and  sandy  and  loamy  grounds  possess  these  properties  in  the  highest  degree,  they 
ai8  everywhere  regarded  as  our  best  com  soils.  The  lowlands  or  bottoms  usually 
produce  the  largest  stalks  and  ears,  and  the  uplands  or  higher  grounds  have  the 
heaviest  grains.  Com  planted  upon  stiff  clays  and  hard,  gravelly  grounds  ifl 
very  Hkely  to  prove  poor  or  a  total  failure,  because  such  soils  are  so  tough  and 
compact  as  to  exclude  the  air,  heat,  and  moisture,  and  hence  are  destitute  of  the 
necessary  porousness  and  warmth.  Com  is,  indeed,  a  very  hardy  plant,  and  will 
grow  almost  anywhere,  but  it  will  yield  profitable  crops  only  on  soils  that  are 
deep,  rich,  mellow,  and  warm,  and  no  man^  as  a  general  rule,  need  expect  to  raise 
such  crops  on  any  other  soil. 

PBBPABATXOir  OF  SOIL. 

If  the  ground  intended  for  growing  Indian  com  is  covered  with  clover  or  grass, 
it  ia  mostly  ploughed  but  once,  early  in  the  spring,  or  just  before  planting  time,  if. 
the  soil  is  naturally  a  loose  and  meUow  one;  but  if  the  soil  is  haid  and  tough  it  is 
CDfitomary  to  plough  the  ground  twice,  once  in  the  summer,  or  fall,  or  winter,  if 
possible,  and  just  deep  enough  to  cover  the  sod  properly,  say  fiom  three  to  five 
inches  deep,  as  that  depth  will  hasten  the  decomposition  of  the  clover  or  grass 
Diore  rapidly  than  deeper  ploughing,  and  then  cross-plough  the  whole  again 
in  the  ensuing  spring  as  deeply  as  desired.  Late  fall  or  winter  ploughing  of 
grass  and  elovta:  gswiinds  for  com  has  many  advantages  to  reconxmeud  it;  it 
exposes  the  cat-worm,  heart-worm,  and  wire-worm,  in  tneir  embryo  state,  to  the 
action  of  the  frostfi,  aad  thus  destroys  them;  the  grass  or  clover  then  ploughed 
down  becomes  rotten  so  mueh  earlier  than  it  would  under  spring  plouglung,  that 
it  enriches  the  soil  and  maJtes  it  mellow,  and  so  more  easily  tillable  in  the  ensuing 
spring,  whUe  at  the  same  time  it  greatly  increases  its  moistuio  and  productive 
ix)wer,  and  so  secares  a  good  crop  of  com  in  times  of  severe  summer  drought. 
£arly  spring  ploughing,  as  soon  as  the  frost  leaves  the  ground,  is  also  useful  on 
an  over-loose  or  a  too  porous  soU,  as  the  early  rains  will  then  settle  and  pack  the 
groond  pievionB  to  phiating,  and  so  give  the  com  a  better  chance  to  take  root 
and  grow  up  rapidly  than  it  would  otherwise  have.     But  the  grass  or  clover,  at 
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whatever  season  ploughed,  should  be  turned  over  into  the  ground  as  thoroughly 
and  as  smoothly  as  possible  to  prevent  new  shoots  from  growing  out  of  Sieir 
r(»ot6.  If  the  giound  intended  for  com  be  a  stubble  orf&Row  ground  it  is  usually 
ploughed  but  once,  but  not  until  the  ground  is  warm,  and  just  before  corn-planting 
time.  Some  plough  such  grounds  twice  or  thrice  if  the  soil  is  very  hard  and 
tough. 

I'he  depth  at  which  com  ground  is  ploughed  varies  according  to  the  nature  of 
the  soil  and  the  cultivator's  view^,  and  ranges  from  three  or  four  to  twelve  or 
fom-teen  inches.  Deep  ploughing  is  evidently  on  the  increase,  and  very  properly 
so  upon  old  and  exhausted  soils.  If  the  ground  is  naturally  too  low  and  wet 
for  com,  it  ought  to  have  its  furrows  thrown  up  against  each  other  in  the  form 
of  ridges,  that  its  ridges  or  elevated  parts  may  dry  out  the  more  readily,  and  so 
be  rendered  dry  enough  for  the  reception  of  the  com  seed.  But  if  the  ground 
has  no  moisture  to  spare,  the  furrows  should  be  ploughed  as  level  or  flat  as  pos- 
sible, as  this  will  make  the  soil  retain  its  moisture  better,  and  also  render  it  more 
productive. 

The  ploughed  ground  should  be  thoroughly  harrowed  lengthwise  of  the  fur- 
rows, and  made  smooth  and  fine,  but  never  so  deep  as  to  tear  up  or  disturb  the 
grass  or  clover  sod  ploughed  down.  If  the  ground,  however,  is  lumpy  or  cloddy, 
or  too  loose  and  porous  to  retain  moisture,  or  you  wish  to  pursue  the  flat  or  drill 
system  of  com  planting,  you  should  pass  a  heavy  roller  over  it  when  the  ground 
is  dry,  before  commencing  to  harrow  it.  Ground  so  ploughed  up  in  the  fall  or 
winter  may  be  rolled,  but  ought  not  to  be  harrowed  untu  the  ensuing  spring; 
and  in  all  cases,  after  harrowing,  the  ground  should  be  nicely  ftirrowed  out  at  the 
proper  distances  for  com  planting,  and  just  before  com-planting  time,  so  that  the 
soil  may  be  full  of  air  and  moisture  when  your  seed  is  planted,  to  insure  its  speedy 
germination  and  growth. 

SELECTION  AND  PREPARATION  OF  SEED. 

The  best  way  of  selecting  seed  com  is  to  go  into  the  best  field  of  ripened  com 
and  gather  the  largest  and  best  ears  on  those  stalks  that  bear  the  largest  number 
of  finely  developed  ears,  and  store  them  away  in  some  dry  and  aiiy  place,  as  the 
grains  of  such  ears  generally  produce  similar  stalks  and  a  like  number  of  ears.  As 
uie  same  variety  of  com  will,  like  the  other  cereal  grains,  deteriorate  if  grown  for 
a  series  of  years  upon  the  same  ground,  or  on  soils  of  a  like  character,  it  will  be 
advisable  to  clumge  the  seed  by  procuring  some  new  and  hardy  variety  of  com  as 
soon  as  the  old  seed  becomes  less  productive.  In  procuring  new  seed  it  is  always 
desirable  to  obtain  the  best  kinds  of  our  more  northem  climes,  as  they  ripen  early, 
and  acquire  increased  vigor  and  productiveness  when  grown  in  a  warmer  and  more 
congenial  climate,  while  seed  obtained  from  more  southern  latitudes  will  not  only 
ripen  later,  but  require  many  successive  plantings  before  they  will  suit  and  yield 
well  in  colder  regions.  Those  grains  of  com  only  should  be  planted  that  grow 
upon  the  middle  or  central  portions  of  the  cobs,  as  those  on  the  butt  ends  of  the 
cob  are  not  so  good,  and  those  on  their  tip  ends  are  poorest  of  all.  Seed  com  is 
prepai-ed  in  vanous  ways  for  protection  fiS)m  eut-worms,  grab-worms,  crows  and 
tither  birds,  squirrels,  moles,  and  mice.  It  may  be  soaked  in  pure  water,  either 
hot  or  cold,  containing  pretty  strong  solutions  of  salt,  saltpetre,  sal  ammoniac,  tar, 
coal  tar,  or  copperas,  and  then  rolled  in  finely  ground  plaster  or  air-slacked  lime 
until  dry  enough  for  planting.  Tar,  coal  tar,  sa}t)  and  saltpetre  are  offensive  to 
and  will  efiectually  protect  the  seed  and  sprouting  com  frx>m  the  ravages  of  worms, 
grabs,  crows,  and  other  birds,  squirrels  and  mice,  while  the  lime  and  plaster  not 
only  hasten  the  vegetation  and  growth  of  the  crop,  but  impart  to  it  a  rich  green 
color.  The  seed  so  prepared  should  be  planted  immediately  alter  it  has  under- 
gone this  protective  preparation,  since  too  much  drying  of  the  seed  might  injure  it. 
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TIME  AKD  DEPTH  OP  PLANTING  CORN,  ETC. 

The  time  of  planting  com  varies,  of  course,  according  to  climate  or  tempera- 
ture. Thus  the  time  of  planting  in  our  southern  States  ranges  from  the  1st  of 
February  to  the  middle  of  Apnl,  while  in  our  northern  and  middle  States  it 
ranges  from  the  15th  of  April  to  the  10th  of  June.  Poor  and  low  ground, 
being  stiff  and  cold,  ought  to  be  planted  the  earliest  and  requures  careful  atten- 
tion in  weeding  and  cmtivating  while  the  plants  are  young  and  tender.  But 
deep,  rich  and  warm  soils  ought  not  be  planted  in  our  middle  States  until  some 
.  time  in  May,  after  the  ground  has  become  warm,  as  the  plants  in  such  a  soil  will 
then  grow  right  on  and  escape  being  chilled,  discolored,  and  stunted  in  their 
growth  by  cold  and  wet  spells  of  weather.  The  depth  at  which  com  should  be 
planted  necessarily  varies  from  one  to  six  inches,  according  to  the  natm'e  of  the 
soil,  for  it  ought  on  every  soil  to  be  planted  just  deep  enough,  whatever  that 
depth-  may  be,  to  keep  the  seed  moist  and  insure  its  germination  and  prevent  the 
growing  plant  from  shrivelling  or  drying  up.  A  deep  covering  of  the  seed  will 
prevent  it  fix)m  rotting  if  planted  early  and  the  ground  should  continue  wet  and 
cold,  while  in  a  very  dry  season  the  seed  will  sprout  and  grow  the  better  for  it, 
as  it  will  have  more  moisture  than  if  planted  shallow.  The  cut-worm  also  in 
such  cases  will  not  go  deep  enough  into  the  soil  to  reach  and  destroy  the  heart 
of  the  seed,  and  hence  all  the  injury  it  can  do  above  the  seed  will  not  be  so  se- 
rious as  if  it  reached  the  heart  or  bud  itseK. 

J.  H.  Ewbank,  of  Macon  county,  Tennessee,  thinks  it  best  to  jputfive  grains 
of  com  in  each  hill  or  place,  as  by  so  doing  you  will  be  sure  to  have  a  good 
stand^  viz: 

**  One  for  the  blackbird,  one  for  the  crow, 
One  for  the  cut-worm,  and  two  Irft  to  grew" 

Three  good  plants  in  eacb  hill  are  enough,  especially  of  our  largest  kinds  of 
com,  after  the  burds,  squirrels,  worms,  and  mice  have  taken  away  or  pulled  up 
all  they  can  get,  and  if  they  have  left  more  than  this  yon  should  thm  out  the 
smallest  and  weakest  and  leave  the  strongest  and  richest  green-colored  stalks. 
The  distances  between  com  hills  most  necessarily  vary  according  to  the  richness 
of  the  soil  and  the  variety  of  com  planted,  since  some  plants  grow  muck  taller 
and  thicker  and  so  require  more  room  than  others.  These  distances  generally 
nmge  from  two  to  five  feet  from  centre  to  centre  of  each  hill  or  row,  strong  and 
rich  soils  bearing  closer  planting  than  poor  and  thin  soils,  as  they  contain  more 
of  the  elements  necessary  to  produce  strong  and  heavy  stalks.  Bows  three  feet 
apart  each  way,  or  still  less,  leaving  just  room  enough  for  a  light  plough  or  cul- 
tivator to  pass  between  the  rows,  seem  to  be,  as  a  general  rale,  the  most  profit- 
able distances  for  com-planting.  One  great  advantage  in  planting  com  close  is 
that  it  will  soon  become  so  thick  or  dense  as  to  shade  the  grouna  and  thereby 
prevent  the  growth  of  weeds  and  grass  and  retain  the  moisture  that  is  in  the  soil 
and  thus  protect  itself  in  a  good  measure  against  drought,  But  close  planting 
requires  careftil  cultivation  and  a  very  rich  and  strong  soil. 

Furrows  and  cross  furrows  for  com-planting  should  always  be  made  as  straight 
as  possible  throughout  the  whole  field,  so  as  to  cross  each  other  at  right  angles 
at  every  intersection.  The  ground  should  always  be  furrowed  out  so  as  to  make 
the  rows  of  growing  com  ran  north  and  south,  as  that  will  expose  each  row  fully 
to  the  heat  of  the  sun,  a  matter  too  much  neglected  by  farmers.  A  great  deal 
of  labor  expended  in  farrowing  ground  for  corn  might  be  saved  by  adopting  the 
plan  of  Mordecai  Larkin,  of  Pennsylvania,  who  says: 

"  For  several  years  past  I  have  endeavored  to  discover  some  way  to  shun  the 

ordinary  tedious  mode  of  furrowing  off  ground  for  com,  which,  with  us,  consists 

in  making  with  the  plough  a  furrow  each  way  of  the  field  for  each  row  of  com 

^        in  order  to  8a>^^  the  use  of  the  hoe  in  cultivation.    Failing  to  invent  aa  ixa^ld- 
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nicnt  capable  of  making  two  or  more  furrows  correctly  at  once,  I  changed  the 
direction  of  my  pursuit  and  was  agreeably  smprised  in  finding  out  the  fact  that 
wo  had  been  making  twice  as  many  furrows  as  were  needtd.  Although  this  may 
appear  paradoxical,  I  proceed  to  describe  my  improvement.  Whatever  distance 
apart  I  desire  to  plant  I  mark  out  dottble  that  space  each  way  of  the  field :  thus, 
suppose  I  desire  to  plant  four  by  four  feet,  I  furrow  off  eight  by  eight  feet  at  right 
angles^  and  the  fiela  is  then  ready  to  plant.  I  then  plant  at  the  intersections, 
ha{f  way  between  the  iniersectionSy  and  in  the  centre  qf  each  square,  as  shown 
below,  the  lines  representing  the  furrows  and  the  dots  the  hills  of  com. 


• #      ■  y        •         •        *     •  f »        ?•"*         T''*         t         * * 
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The  unmarked  rows,  which  run  at  right  angles  with  the  direction  of  planting, 
need  the  greatest  care  of  any  to  keep  them  straight.  One-fourth  of  the  hills  are 
planted  on  the  surface  of  the  ground,  but  no  difference  is  perceivable  in  the 
growth  of  the  com.  I  have  planted  two  crops  in  tliis  way,  and  never  had  the 
rows  more  regular.  It  appears  to  possess  other  advantages  besides  saving  half 
the  labor  of  marldng.  The  ground  is  less  liable  to  wash  by  heavy  I'ains  prior 
to  cultivation.  It  shuns  about  one-half  the  balks  usually  made  by  the  plough 
in  the  old  way.  It  causes  no  fatigue  to  the  eye  or  the  mind  to  divide  the  spaces 
in  dropping  seed.  A  person  having  the  j)hrenological  organs  of  form  and  size 
small  might  not  be  able  to  drop  correctly.  Of  this  I  cannot  say.  I  estimate  it 
to  be  worth  at  least  eighty  cents  per  acre  to  furrow  off  com  ground  in  the  ordi- 
nary way.  A  farmer  who  adopts  this  plan  in  marking  off  ten  acres  will  save 
about  four  dollars'  worth  of  labor  or  forty  cents  per  acre.  From  the  bei^  means 
I  have  of  judging  there  are  about  nineteen  millions  of  acres  planted  yearly  in 
the  United  States,  and  if  the  above  mode  were  adopted  it  would  save  seven  mil- 
lion six  hundred  thousand  dollars'  worth  of  labor  annually.  Some  allowaiice 
should  be  made,  however,  for  1ii*t  com  which  is  planted  in  diilla — {United 
States  Agricultural  Beport  </ 185] ,  pages  257-'8.) 


JLFTER-COT.TUKE  OF  OOSX. 

Tbe  affcei-culture  of  the  growing  com  plants  varies  also  according  to  the  soil 
and  the  season  as  well  as  the  attentive  skill  and  implements  used  by  the  grower. 
Some  use  nothing  but  the  hoe,  especially  in  small  patches,  and  hoe  it  £ix>m  two 
to  four  times,  as  weeds  or  drought  require.  Others  use  nothing  but  the  plough, 
and  plough  the  ground  around  their  com  plants  from  two  to  five  times,  and  do  it 
crosswise  or  both  ways  if  the  crop  admits  of  it,  as  it  should.  Others  again  use 
nothing  but  the  culiivaior,  and  cultivate  it  from  two  to  five  times,  and  also  both 
ways.  Some,  after  ploughing  or  cultivating  the  crop,  use  the  hoe  in  dressing  it 
up  nicely.  Some  also,  it*  the  ground  is  lumpy  or  cloddy,  pass  a  roller  over  it 
immediately  after  planting  or  as  soon  as  the  plants  are  up,  while  others  as  soon 
as  the  com  is  up  mn  a  light  iron-toothed  haiTow  close  alongside  the  com  rows 
each  way  to  make  the  surface  ground  smooth,  fine  and  mellow  before  ploughbig, 
cultivating  or  hoeing. 

The  first  culture  or  stining  of  the  crop  after  it  is  fairly  up  should  bo  deep,  and 
every  ad<litional  stirring  shallower  as  the  com  plants  increase  in  size  and  extend 
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their  roots.  Some  reverse  this  plan,  and  very  unwisely,  as  tliey  are  likely  by 
doing  80  to  cat  off  or  wound  Uie  roots  of  the  com  and  00  injure  its  growth.  If 
your  com  ground  is  too  wet  you  should  work  it  so  as  to  throw  it  up  to  and  against 
your  com  in  the  forai  of  a  ridge,  as  that  will  enable  it  to  dry  out  the  sooner  and 
get  rid  of  its  excessive  moisture.  But  if  your  ground  is  inclined  to  become  too 
dry  yon  should  worik  it  so  as  to  keep  the  snifEice  as  level  as  possible,  thus  ena*- 
bliug  it  to  retain  its  moisture. 

The  whole  art  of  raising  fine  com,  after  your  ground  is  properly  manured  and 
prepared,  consists  in  keeping  the  growing  crop  free  from  weeds  and  the  ground 
mellow  around  its  roots,  not  only  while^t  is  yonmg  and  tender,  but  until  it  shades 
the  ground  well  and  its  blossoms  appear.  To  do  this  rightly,  rollers,  harrows, 
hoes,  ploughs  and  cultivators  must  l)e  use'd  freely  as  the  surface  of  the  ground 
and  the  nature  of  the  season  may  require.  But  in  all  of  these  operations  great 
care  should  always  be  taken  not  to  tear  up  or  disturb  any  of  the  roots  of  the  com 
or  any  grass  or  clover  })h»ughed  doun  as  a  manure.  Uence  you  should  never 
work  your  com  ground  when  it  is  wet,  as  ground  worked  at  such  a  time  is  very 
apt  to  dry  into  a  kind  of  cake  or  paste  and  so  injure  your  com.  It  should  be 
worked  freely  and  thoroughly  when  the  ground  is  dry,  especially  when  very  dry, 
as  that  will  loosen  up  and  thereby  enable  the  soil  to  absorb  and  retain  the  dews 
of  the  night  and  the  moisture  of  the  air  the  more  readily,  and  so  refresh  and  re- 
invigorate  the  parched  and  drooping  com  plants,  an  experiment  often  tried  and 
with  invariable  success  in  times  of  great  smnmer  drought.  Com,  in  fact,  requires 
more  labor  and  attention  from  the  time  it  is  six  inches  high  until  it  is  in  its  tassel 
Btate  than  any  other  farm  crop  raised  in  our  middle  and  northern  States,  and  it 
so  happens,  providentially,  that  this  work  can  mostly  be  done  at  times  when  but 
little  other  work  is  pressing  upon  the  farmer.  If  good  rich  limd  requires  so 
much  care,  labor  and  judgment  to  produce  a  fine  crop  of  com,  then  to  raise  good 
com  on  poor  lands  must  require  far  greater  care  and  labor,  and  no  one  need  expect 
remonerating  com  crops  without  them.  No  man  ever  made  himself  rich  by  rais- 
ing com  on  poor  land,  and  the  attempt  to  do  so  will,  if  persevered  in,  only  make 
the  poor  man  poorer.  He  can,  however,  make  money  by  raising  com  on  even 
SQch  lands  if  he  manures  them  well  and  cultivates  his  crops  aright.  A  heavy 
(3op  taken  off  a  well-cultivated  soil  is  not  so  exhaosting  as  a  light  crop  taken 
from  a  soil  only  half  cultivated,  while  good  or  first-nute  cultivation  will  always 
pay  the  best,  and  is  really  not  much  more  eiqpensive  than  poor  or  indifferent 
culture. 

Some  plant  pumpkins  in  every  third,  fourth,  or  fifth  row  of  their  com,  and 
about  thirty  feet  apart  along  the  rows,  and  so  raise  pumpkins  without  any  extra 
labor,  while  the  com  is  supposed  to  sustain  no  injury  from  it,  but  rather  to  be  bene- 
fitted in  dry  seasons.  Pumpkins  are  a  good  food  for  cattle  and  hogs,  and  can  be 
kept  a  long  time  if  carefully  gathered  when  dry  and  packed  away,  before  the 
heavy  frosts  come,  in  layers  of  wheat  or  oat  straw,  bo  as  not  to  touch  eadi  other. 

MANXmiNG  COEN. 

The  best  way  of  manuring  com  ground  is  to  cover  it  with  a  good  coat  of 
stable  or  barnyard  manure  and  plough  it  down,  and  then  top-dress  it  with 
another  coat  of  the  same  or  a  differwit  kind  of  manure  and  harrow  it  in  well  before 
planting  the  com.  But  a  strong  and  rich  clover  lea  or  grass  sod,  the  heavier 
the  better,  well  top-dressed  with  strong  and  coarse  stable  or  bamyai'd  dung  and 
ploughed  under,  is,  perhaps,  the  best  and  most  easily  obtainable  food  for  a  com 
crop.  Com  is  a  very  gross  and  rapid  eater  and  grower,  and  there  is  but  little 
<iangtT  of  making  the  ground  too  rich  for  it,  even  on  a  naturally  ridi  and  mellow 
soil,  as  strong  manuring  and  thorough  tillage  are  necessary  to  secure  an  extra 
yield  of  superior  com. 

Manuring  com  in  the  biUj  either  when  planted  or  when  the  plants  are  a  few 
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inches  hi-yh,  takes  less  manure  and  does  nearly,  if  not  quite,  as  well  as  a  broad- 
cast, top-dressing  manure  scattered  all  over  the  ground.  Experience  has  shown 
that  a  small  quantity  of  manm^e  put  into  each  hill  with  the  seed  is  of  great  benefit, 
as  it  makes  the  com  germinate  and  grow  up  rapidly  and  strong  and  got  an  early 
start ;  and  after  it  is  about  a  foot  high  it  will,  if  planted  on  a  grass  or  clover  lea, 
push  its  stalks  ahead  with  great  vigor,  if  the  weeds  and  grass  are  kept  down. 

The  following  substances  are  generally  used  as  top-dressings  and  hill  manur- 
ing for  com  crops,  to  wit  : 

1.  Stable  and  hamyard  dung, — Stable  and  barnyard  manure,  applied  at  the 
rate  of  a  whole  or  half  shovelftil  to  each*hill  of  com. 

2.  Hog  dung. — The  same  quantity  of  pure  or  unmixed  hog  dung,  applied  in 
'    like  manner.     Hog  dung  is  one  of  tie  very  best  manures  for  com.     One  of  the 

best  fields  of  com  I  ever  saw  was  manured  entirely  with  hog  dung.  Corn- 
fields hogged  down,  or  allowed,  when  ripe,  to  be  overrun  with  hogs,  who  eat  the 

-  oom  or  nubbins,  not  only  fatten  the  hogs,  but  are  rendered  rich  for  a  wheat  crop. 

'  This  is  a  conunon  practice  among  the  farmers  of  our  western  States,  but  it  is  a 
slovenly  and  wasteful  way  of  manuring  land. 

3.  Lime. — Finely  air-slaked  lime,  sown  broadcast  over  the  ground  before  the 
com  is  planted,  at  the  rate  of  from  twenty  to  one  hundred  bushels  per  acre. 

4.  Chfpsum. — Ground  gypsum,  or  plaster,  strewn  broadcast,  at  the  rate  of  from 
a  half  to  two  bushels  to  the  acre,  or  a  spoonful  or  small  handful  of 'plaster 
applied  to  each  hill  of  com  as  soon  as  the  plants  appear  above  ground.  Culti- 
vating and  plastering  com  in  dry  and  parching  weather  have  an  excellent  effect, 

.  as  it  makes  the  ground  moist  by  attracting  the  dews  of  the  night.  The  mere 
stiiTing  of  the  soil  alone  has  this  effect,  as  it  makes  the  ground  porous  or  sponge 
like;  but  plastering  is  a  powerful  auxiliary  in  securing  the  necessary  degree  of 
moisture,  because  it  attracts  moisture  from  the  atmosphere  and  imparts  it  to  the 
soil.  Plaster  will  nearly  double  the  product  of  com  on  sandy  lands,  gravelly 
knolls,  and  slaty  hillsides,  but  seems  to  do  but  little  good  to  corn-growing  on 
clay  or  heavy  and  hard  soils. 

5.  Sait. — Salt  sown  broadcast,  at  the  rate  of  from  one  and  a  half  to  four  or 
five  bushels  to  the  acre,  and  harrowed  in  before  the  com  is  planted. 

6.  Wood  ashes. — Wood  ashes  applied  to  sandy  soils  are  a  valuable  manure, 
and  on  some  soils  leached  ashes  are  as  good  as  unleached  wood  ashes.  Land 
too  poor  to  grow  eight  bushels  of  com  per  acre  has  been  made  to  produce  forty- 
five  bushels  per  acre  by  the  use  of  wood  ashes  alone,  for  they  stimulate  its 
growth  like  plaster.  Wood  ashes,  however,  are  more  valuable  on  a  sandy  soil 
than  any  other,  as  they  enable  the  sand  to  retain  its  moisture — a  matter  of  great 
importance— hence  such  ashes  are  used  to  very  great  advantage  on  the  sandy 
lands  of  Long  island,  near  the  city  of  New  York,  and  also  in  the  State  of  New 
Jersey. 

7.  Stone-coal  aslies. — Stone-coal  ashes  possess  the  same  general  nature  that  wood 
ashes  do,  though  in  an  inferior  degree,  and  hence  are  a  good  manure  for  com 
crops. 

8.  Bone  dust. — Bone  dust  should  be'  well  mixed  with  fine  earth  and  sown 
broadcast  and  harrowed  in  at  the  rate  of  from  ten  to  twenty  bushels  to  the  acre 
before  the  com  is  planted. 

9.  Guano. — Guano  mixed  with  from  three  to  five  times  its  own  weight  or  bulk 
of  fine  e^Jth  and  sown  broadcast,  at  the  rate  of  from  two  hundred  to  four  hun- 
dred pounds  of  guano  per  acre,  and  well  ploughed  or  harrowed  into  the  soil  before 
the  com  is  planted,  or  put  into  the  hills  with  the  seed  oom  at  the  mte  of  from 
two  to  three  table-spoonfuls  of  this  guano  and  earth  mixture  to  each  hill  of  com. 
The  pure  guano  alone  might  prove  too  hot  for  the  oom  seed,  and  so  should  be 
used  very  cautiously. 

10.  Cotton  deed— Cotton  seed  sown  broadcast  at  the  rate  of  from  fifty  to  one 
bundled  buahels  per  acre  before  tbe  oom  ils  planted^  or  pat  into  the  hillB  with  the 
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seed  corn  at  the  rate  of  a  handful  to  each  hill  of  com.  But  the  cotton  seed  must 
be  well  rotted  or  decomposed,  or  it  will  overheat  and  greatly  injure,  if  not  destroy, 
the  seed  com. 

11.  Compost  manure, — Compost  manures,  composed  of  fine,  rich  earth,  and 
wood  ashes,  stone-coal  ashes,  lime,  plaster,  salt,  night  soil,  or  human  excrement, 
hen  and  dove  dung,  and  the  like,  must  be  well  intermixed  and  sown  broadcast, 
or  applied  at  the  rate  of  a  small  handful  of  the  compost  to  each  hill  of  com. 
Wood  ashes  and  plaster  in  equal  parts,  well  mixed,  and  applied  at  the  rate  of 
horn  two  to  six  bushels  to  the  acre,  broadcast,  or  a  gill  or  small  handful  of  the 
mixture  put  into  the  ground  with  the  seed  com,  or  to  each  hill  of  com  after  the 
plants  are  up,  is  a  valuable  manure ;  also,  wood  ashes,  plaster,  and  lime,  mixed 
in  equal  parts,  and  sprinkled  over  the  com  hills  as  soon  as  the  plants  are  above 
die  ground.  Some  prefer  a  mixture  consisting  of  three  parts  of  unleached  ashes, 
two  parts  of  slacked  lime,  and  one  part  of  ground  plaster  well  mixed,  and  ap- 
plied at  the  rate  of  a  large  handful  of  the  mixture  to  each  hill  of  com.  Wood 
ashes,  plaster,  lime,  and  salt,  mixed  together  in  equal  parts,  and  put  under  the 
seed  com  at  ihe  time  of  planting,  at  the  rate  of  a  handful  of  the  mixture  to  each 
hill,  will  kill  or  drive  away  the  cut  and  gmb  worm,  attract  carbonic  acid  gas 
from  the  air,  retain  moisture,  and  stimulate  and  nourish  the  com  plants,  and  in- 
ciease  the  yield  one-third.  When  wood  ashes  alone  are  used  it  is  customary  to 
apply  a  small  handful  of  it,  either  leached  or  unleached,  to  each  hill  of  com ; 
and  that  would,  perhaps,  be  the  proper  quantity  of  plaster,  or  of  lime,  when  they 
are  used  alone,  while  the  one-half  of  that  quantity  of  salt  would  be  sufficient. 
Some  soils  will  require  a  good  deal  more  of  these,  as  well  as  of  all  the  other 
manures  above  mentioned,  and  hence  it  is  impossible  to  lay  down  any  fixed  rules 
npon  the  subject.  Every  com  planter  must  determine  the  proper  quantities  of 
each  for  himself,  as  he  best  can  from  his  own  experience  and  that  of  his  neighbors. 

12.  Hcd  dover  and  grasses. — The  cheapest,  most  easily  attainable,  and  best 
of  all  manures  for  a  com  crop  is  a  dense  mass  of  red  clover,  either  in  its  green 
or  in  its  ripened  and  .dried  state,  ploughed  down  to  the  depth  of  three  or  four 
inches  only,  just  deep  enough  to  prevent  wastage,  and  yet  near  enough  to  the 
doiface  of  the  ground  to  be  acted  on  by  the  sun's  heat  and  the  air,  and  also  in 
its  decay  afford  certain,  active,  and  constant  nourishment  to  the  young  and  ex- 
panding roots  of  the  com  growing  over  its  remains.  Com  and  wheat  grown 
over  clover  leas  are  very  generally  freer  from  disease  and  insects,  and  better  in 
yield  and  quality,  than  crops  grown  on  or  with  animal  manures.  A  dense  mass 
of  timothy,  and  other  grasses,  well  intermixed  in  sowing,  will  produce  a  like 
beneficial  effect  as  a  manure  for  our  com  crops.  But  to  secure  this  on  our 
grounds  we  must  manure  the  clover  and  grasses,  while  yet  young,  with  liberal 
sopplies  of  plaster,  lime,  and,  fine,  well-rotted  stable  or  barnyard  manure,  scat- 
tered broadcast  over  the  growing  plants. 

As  it  requires  but  little  more  time  and  labor  to  manure  your  crop  well  than  to 
manure  it  poorly,  you  should  be  sure  to  do  it  well  while  you  are  about  it,  for  the 
greatly  increased  yield  of  com  secured  thereby  will  pay  very  handsomely  for 
that  extra  time  and  labor. 

HARVESTING  CORN  AND  CORN  FODDER. 

Indian  com  should  be  harvested  as  soon  as  its  stalks  and  leaves  are  well 
glazed,  or  have  becon^e  whitish  and  hard  for  about  two-thirds  of  their  distance 
above  the  ground.     There  are  various  ways  of  harvesting  this  crop. 

1.  Some  farmers  husk  their  com  and  remove  it,  leaving  the  cornstalks  stand 
in  the  field  just  as  they  grew,  with  all  their  leaves  and  nubbins,  and  at  times 
considerable  good  com  too,  and  then  tum  their  hogs  and  cattle  into  the  fields. 
Although  wasteful  and  improvident,  this  custom  prevails  to  a  considerable  extent, 
and  perhaps  necessarily  so  in  our  westem  States,  where  work  hands  are  gen- 
erally too  scarce  to  harvest  the  immense  crops  usually  grown  there. 
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2.  Others  cut  off  the  tops  of  their  cornstalks,  and  strip  their  bhides  or  leaves 
while  they  are  yet  green  and  tender,  and  then  leave  the  ears  stand  and  ripen  on 
the  residue  of  the  stalks  until  husking  time,  say  October  or  November.  Careful 
experiments  and  comparisons  have  shown,  however,  that  this  mode  of  harvesting 
is  injurious  to  the  ripening  of  the  grain,  and  yields  a  good  deal  less  com,  but 
some  think  more  and  better  fodder  than  either  of  the  following  modes. 

3.  Others,  again,  cut  off  the  stalks,  with  all  the  ears  and  leaves  on,  close  to 
the  ground,  as  soon  as  they  are  white  and  diy  as  high  as  the  lower  ears,  and 
shock  them  in  the  field  until  dry  enough  to  house,  thus  securing  a  large  yield  of 
gi*ain,  though  not  quite  equal  to  that  secured  by  the  next  mode. 

4.  Another  plan  is  to  w^ait  until  the  com  is  fully  ripe  and  dry,  when  it  is  cut 
off  and  put,  tops,  ears,  leaves,  and  all,  into  shocks  in  the  field,  or  stored  away  in 
an  airy  bam  or  shed,  and  husked  late  in  the  fall  or  in  the  winter,  as  circumstances 
may  x-equire  or  render  convenient.  This  mode  is  said  to  yield  the  best  and  most 
grain,  while  the  fodder,  in  the  opinion  of  some,  if  well  managed,  is  richer  and 
more  valuable  than  that  of  any  other  mode  of  harvesting  yet  known. 

Each  com  planter,  however,  must  judge  for  himself  which  of  these  four  different 
modes  of  harvesting  com  will  suit  him  best.  If  the  tops  of  the  cornstalks  are 
cut  off,  and  their  leaves  stripped  away  while  yet  green,  they  ought  to  be  well 
ciured  or  dried  before  being  housed,  or  be  housed  in  an  airy  shed  or  bam,  and  so 
loosely  that  the  air  can  easily  pass  in  among  and  through  them.  But  stripping 
the  leaves  off  the  stalks  is  now  abandoneil  by  many  famiers,  who  find  it  less  la- 
borious and  more  profitable  to  cut  off  the  whole  crop  close  to  the  ground,  as 
above  stated. 

If  the  crop  is  cut  off  near  the  ground  while  the  leaves  are  green  and  tender, 
four,  five,  or  six  hills  of  it  only  should  be  set  up  carefully  against  and  around 
an  uncut  hill  of  corn,  and  then  strongly  but  loosely  tied  around  the  top  with  a 
wisp  or  band  of  wheat  or  rye  straw,  lliis  will  keep  the  shocks  fi:om  falling  or 
being  blown  down,  while  the  wind  will,  in  case  of  rain,  easily  pass  through  and 
soon  dry  it ;  but  if  the  com  be  cut  and  shocked  like  wheat^  or  rye,  the  rain  will 
soak  into  the  middle  of  the  bundles,  where  they  are  tied,  and  be  very  apt  to 
make  the  ears  of  com  and  the  fodder  mould  and  get  sour,  to  say  nothing  of  the 
extra  .labor  and  disagreeableness  of  working  at  and  gathering  w^ater-soaked  com. 
The  stalks  should  ^so  be  allowed  to  stand  in  the  field  until  the  grain  is  fully 
ripened,  and  the  stalks  and  leaves  are  quite  dry,  when  it  will  be  an  easy  matter 
to  cut  the  still  uncut  stalks  and  house  the  whole  crop  nicely. 

If  the  stalks  are  left  standing  until  the  com  is  fully  ripe  and  hard,  or  nearly 
so,  they  ought  to  be  cut  off  near  the  ground,  and  from  twenty-five  to  fifty  hills 
shocked  together  against  and  around  some  three,  four,  or  five  hills  left  standing 
uncut,  and  secured  at  the  top  with  a  loose  band,  or  bands,  as  aforesaid,  untu 
convenient  for  husking  and  housing,  or  regular  stacking. 

In  some  neighborhoods  it  is  customary  for  the  farmers  to  help  each  other  husk 
their  com,  in  the  pleasant  moonlight  evenings  of  fall.  And  these  husking  par- 
ties, or  frolics,  which  ore  an  unfailing  source  of  amusement  to  the  youth  of  both 
sexes,  often  consist  of  from  twenty  to  fifty  hands,  or  more,  who  not  unfrequently 
husk  a  farmer's  whole  crop  in  one  evening. 

COEN  FODDER  AND   CORN  MEAL  FOOD. 

When  we  speak  of  com  fodder  we  mean  the  com  stalk  and  its  ear  husks  and 
leaves,  cut  and  cured,  as  already  statec!.  Some  of  our  best  farmers  are  of  the 
opinion  that  com  fodder,  grown  upon  a  rich  soil,  will  pay  for  harvesting  the  crop 
— that  it  is  better  fooii  for  cattle  than  wheat  or  oat  straw,  and  worth  as  much  or 
even  more  than  hay  itself  for  milch  cows  and  young  cattle,  especially  if  har- 
vested at  the  right  time  and  well  cured,  and  cut  fine  and  steamed  or  scalded  be- 
fore feeding  to  the  cows — and  that  com  fodder  is  still  better  if  mixed  with  wheat, 


INDIAN  CORN  CULTURE.  223 

lye,  or  buckwheat  bran,  or  ground  corn,  or  oat  meal,  and  spiinkled  with  a  little 
salt.  Some,  however,  are  still  of  the  old  opinion  that  com  fodder  is  inferior  to 
timothy  or  clover  haj  as  a  cow  and  cattle  food,  and  it  certainly  is  so  when  badly 
harvested  and  cured,  as  is  often  the  case.  The  value  of  cx)m  fodder  is,  in  fact, 
greatly  underestimated,  but  that  value,  it  should  be  borne  in  mind,  depends 
very  much  upon  cutting  it  at  the  right  time,  and  curing  and  liousing  it  well  be- 
fore its  strength  or  saccharine  juices  ai*o  washed  away  by  our  heavy  autumnal 
rains.  It  should  also  bo  borne  in  mind  that  if  cornstalks  are  cut  too  eaily,  or 
while  yet  green,  the  saccharine  matter  or  juices  contained  in  them  will  tuni  sour, 
and  become  vinegar  instead  of  sugar,  and  so  lose  their  nutritive  powers,  hence 
they  should  never  be  cut  until  nearly  or  fully  ripe. 

Many  careful  experiments  and  comparisons  have  also  proved  most  satisfactorily 
that  com  itself  fed  to  horses,  mules,  sheep,  milch  cows,  and  other  cixttle,  and  hogs, 
in  a  raw,  whole,  or  unground  state,  is  from  one-thii*d  to  one-half  less  fattening 
than  the  same  amount  of  com  ground  into  meal  and  well  cooked  or  boiled;  that 
com  boiled  whole  or  soaked  only  in  water  until  it  is  soft,  is  also  more  fattening 
than  raw-fed  com,  but  less  fattening  than  boiled  or  well-cooked  com  meal.     A  con- 
^derable  portion  of  the  com  fed  to  cattle  and  hogs  in  a  raw  or  ungroimd  state  is 
always  swallowed  without  being  masticated,  and  passes  through  the  animal  whole, 
as  we  see  from  its  excrements,  and  of  course,  being  entirely  undigested,  has  done  no 
good  whatever.     Ground  com,  on  the  other  hand,  particularly  if  cooked  or  boiled, 
not  only  nourishes  but  also  relieves  the  animals  from  a  huge  portion  of  that  labor 
or  action  of  the  stomach  requisite  to  the  digestion  of  whole  com  before  contrib- 
uting to  the  animaFs  blood  ot  vital  power.     And  when  com  is  mixed  and  chopped 
or  ground  up  with  oats  or  rj*?,  it  is  still  more  valuable,  because  less  heating  to 
the  animal,  and  also  less  productive  of  costiveness  and  colic  than  when  fed  raw 
or  alone.     Cows  will  also  give  more  milk  and  hogs  fatten  sooner  on  scalded  or 
boiled  com  meal  mixed  with  apples,  pumpkins,  potatoes,  carrots,  turnips,  or  other 
roots,  or  bran,  or  the  common  slop  of  om*  kitchens,  slightly  salted,  than  they  will 
or  can  on  com  meal  alone.     Even  the  cob  of  our  Indian  com  contains  some 
nourishment,  a  good  deal  more  than  most  people  are  aware  of;  hence  it  may,  and 
in  tnnes  of  high  prices  for  com  ought  to  be,  ground  up  w^th  the  grain  to  fatten 
hogs  and  beef  cattle.     This  is  not  its  only  recommendation,  for  it  also  increases 
the  bulk  of  the  food,  and  thereby  renders  it  more  digestible  and  wholesome  than 
the  pure  com  meal  alone. 

Indian  Com  has  become  so  unportant  and  valuable  a  food  in  our  country,  both 
for  man  and  beast,  that  it  is  fully  equal  and  in  some  respects  superior  to  wheat,  as 
it  grows  well  in  all  the  States,  and  is  a  surer  and  more  abundant  crop ;  hence,  more 
reliable  as  a  source  of  revenue  than  any  other  of  our  cereal  grains.  It  produces 
more  bread,  meat,  milk,  and  butter  than  any  other  crop  of  grain.  In  our  southern 
States  it  forms  the  constant  and  principal  food  for  man  and  beast,  and  poultry  of 
all  kinds.  It  mxikes  fat  steers,  fat  bullocks,  fat  cows,  fat  hogs,  and  fat  ]X)ultry, 
and  these  in  their  tum  enrich  the  tables  for  the  use  of  man ;  hence  our  people  have 
great  reason  for  regarding  Indian  com  as  the  "  king  of  grains,"  "  the  staff  of  life," 
"the  great  stand-by  of  formers,"  &c.  And  he  who  considers  its  excellence  and 
cheapness  as  an  article  of  food,  and  the  many  useful  purposes  to  which  its  stalks 
and  leaves  can  be  applied,  will  certainly  not  deem  this  praise  extravagant. 

Southem  people  prefer  the  white  com  for  breadstuff,  as  it  makes  a  sweet, 
white,  and  beautiful  meal  for  bread,  com  cake,  and  hominy,  and  their  cooks 
have  acquired  great  celebrity  in  making  those  articles ;  but  northern  people 
generally  prefer  the  yellow  com  for  all  these  purposes,  as  it  makes  a  richer 
colored  and  more  nutritious  food.  The  white  com  of  the  south  contains  the  most 
albumen  and  starch,  while  the  yellow  com  of  the  north  contains  the  most  oil  and 
gluten;  and  the  yellow  is,  on  this  account,  deemed  the  best  com  for  shipping, 
as  it  is  less  likely  to  sour.  But  thoroughly  kiln-dried  white  com  will  also  answer 
for  shipping.     The  yellow  com  makes  a  dry  and  hard  bread,  as  its  flour  is  oily 
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and  not  adhesive  enough  in  its  particles  to  rise  and  make  soft  bread.  But  if  its 
floor  is  mixed  wdth  t  sufficiency  of  wheat  or  rye  flour  to  make  the  mixture  adhe- 
sive, it  will  make  a  light,  soft,  rich,  and  very  superior  bread  and  cake.  It  is 
usually  mixed  at  the  rate  of  about  one-third  wheat  or  rye  flour  to  two-thirds  of 
Indian  com  meal 

VAMETTES   OF  CORN. 

There  are  many  different  varieties  of  com,  which  I  have  no  time  to  describe, 
but  that  which,  upon^the  whole,  will  be  the  best  for  the  planter,  depends  entirely 
upon  the  nature  of  his  soil  and  climate,  as  the  kinds  that  do  very  well  in  some 
regions  often  fail  in  others.  When  you  have  obtained  the  variety  that  succeeds 
best  upon  your  soil,  you  should  be  very  careful  to  keep  its  seeds  pure  and  unmixed 
with  other  varieties,  or  it  will  soon  lose  its  distinctive  character.  In  order  to 
preserve  this  purity  the  better  two  or  more  varieties  should  never  be  planted 
together,  or  near  each  other,  because  experience  has  shown  that  they  will  inter- 
mingle and  gradually  assume  a  general  conformity  in  appearance,  habits,  and 
quality,  with  the  common  standard  sort  of  the  neighborhood.  The  oil  con- 
tained in  our  yellow  com  is  a  most  valuable  part  of  its  composition,  as  it  renders 
the  grain  harder  and  less  liable  to  mould  or  spoil  in  very  wet  weather,  or  when 
stored  in  a  com-crib.  The  meal  or  flour  made  from  yellow  com  is  also  less  li&ble 
to  ferment  and  tum  sour,  and  is  more  nutritious  for  fattening  cattle,  hogei,  and 
poultry,  than  the  white  and  nearly  oilless  varieties  of  Indian  com,  though  it  is  not 
so  easily  digestible  by  man.  ^ 


CALIFORNU  PRODUCTS. 

It  is  but  a  brief  period  since  Califomia  was  regarded  as  a  land  of  mining  and 
uneasy  adventurers,  for  whose  subsistence  during  their  migrations  or  temporary 
sojourn  supplies  would  be  required  &om  other  portions  of  the  coast  or  from  the 
States ;  yet  in  eighteen  years  from  the  date  of  settlement  by  its  present  popula- 
tion millions  of  bushels  of  wheat  and  millions  of  pounds  of  wool  are  annually 
sent  to  the  States  or  to  Europe;  all  kinds  of  farm  products  abound  at  reasonable 
prices,  and  the  people  are  compelled  to  tum  their  attention  to  the  manufacture  of 
these  surplus  products  of  agricultural  industry. 

The  average  yield  of  wheat  is  estimated  in  California  at  24  to  26  bushels  per 
acre.  If  the  estimate  is  not  too  high  it  is  twice  the  average  product  of  the  At- 
lantic States.     Excessive  results  are  also  reported  in  the  ciuture  of  other  cereals. 

While  thus  sm-passing  the  productive  capacity  of  the  older  States  in  the  sub- 
stantials  of  agricultural  production,  the  cultivation  of  semi-tropical  products  is 
not  only  assured,  but  is  already  affording  freights  to  shipping  and  contributions  to 
commerce.  The  grape  crop,  jrielding  wine  and  raisins,  is  attaining  commercial 
prominence ;  oranges  of  fine  quality  are  produced,  (one  tree,  bearing  464  oranges 
on  the  first  of  January,  1867, 12  years  from  the  seed,  had  \vithstood  the  winter's 
cold  down  to  21°;)  olives  are  grown  and  olive  oil  of  excellent  quality;  and 
almonds,  English  walnuts,  and  other  fruits  are  cultivated  with  success.  As  a 
fruit  region,  Califomia  evidently  has  in  prospect  a  future  of  abundance  and 
wealth. 
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IMPROVED  FAEM  IMPLEMENTS. 


BY  S.   EDWARDS  TODD,   VEVT   YORK  CITY. 


The  object  of  this  essay  is  to  advise  the  farmers  of  our  couiitn^  of  improve- 
ments "in  some  of  the  implements  of  husbandry,  to  facilitate  the  iabore  of  the 
fiarra  and  garden.  This  developments  in  improved  farm  implements  during  the 
last  ten  years  have  been  really  wonderful,  and  the  man  who  has  not  kept 
himself  posted  in  regard  to  the  new  inventions  of  hand  tools  and  horse  imple- 
ments is  filled  with  astonishment  when  advised  what  ingenious  inventors  and 
skilful  mechanics  have  accomplished,  and  what  they  are  now  doing  to  relieve 
farmers  of  the  heavy  and  irksome  drudgery  of  the  farai.  Indeed^  the  improve- 
ments in  agricultural  implements  have  been  characterized  by  such  eminent  ability, 
that  at  the  last  international  exhibition  it  was  repeatedly  obsen-ed  that  the 
Americans,  by  their  superior  ingenuity,  had  beaten  the  English  on  their  own 
ground,  in  the  exhibition  of  superior  implements  of  husbandn\ 

My  aim  is  to  give  illustrations  and  descriptions  of  the  best  hand  tools  and 
horse  implements  that  are  now  manufactured  throughout  the  United  States.  Of 
course  there  are  many  really  meritorious  horse  implements  that  I  cannot  notice; 
and  before  publication  there  may  be  others  brought  out  that  ^vill  far  excel  any- 
thing illustrated  and  described  in  these  pages.  Skilful  and  experienced  me- 
chanics are  not  only  surprised  to  see  such  a  commendable  spirit  of  invention 
among  their  fraternity,  but  they  are  astonished  at  the  inventive  ingenuity  and 
skill  of  intelligent  fanners,  who  aim  to  economize  labor  and  appropriate  the  forces 
of  the  farm  to  the  best  possible  advantage. 

The  exceedingly  high  wages  required  for  manual  labor  in  this  countiy  has 
prompted  our  farmers  to  bring  out  machiner}'^  with  which  they  can  perfomi  the 
heavy  labor  with  teams,  which  are  far  more  capable  of  exercising  muscular  force 
than  human  beings.  Only  a  few  years  ago  a  fanner  was  required  to  employ, 
feed,  and  pay  a  large  ganff  of  strgng  men  to  do  a  little  work  which  could  all 
have  been  performed  in  a  shorter  period  of  time  by  means  of  his  idle,  fat  horses, 
if  the  necessary  machinery  had  only  been  provided.  But  now  we  see  one  man 
and  a  boy,  with  a  single  team,  accomplishing  tasks  which  formerly  required  a 
score  of  faithfiil  and  strong  laborers  to  perform;  and  by  means  of  a  team  and 
improved  machinery  a  given  piece  of  work  is  accomplished  sooner  and  in  better 
order  than  when  men  perfonned  the  labor  and  fat  horses  stood  idle  in  the  cooling 
shade.  Many  of  our  implements,  it  is  true,  have  not  been  brought  to  that  degree 
of  perfection  which  is  desirable,  yet  they  may  be  classed  among  our  most 
efficient  machines  ever  invented. 

LABOR-SAVING  IMPLEMElfTS. 

In  agricultural  dynamics,  the  effective  force  of  a  horse  is  computed  to  be  equal 
to  the  power  of  five  strong,  active  laborers.  This  fact  furnishes  a  starting  point 
with  which  to  compare  the  effideaicy  of  any  farm  implement.  If  a  span  of  hoi*ses 
and  one  man  can  perform  as  much  labor  with  a  certain  implement  as  could  be 
done  in  the  same  period  of  time  by  the  united  force  of  eleven  laborers,  we  feel 
warranted  in  pronouncing  that  implement  or  machine  a  triumphant  success.  On 
■  the  contrary,  if  a  man  and  a  team  of  two  horses  or  two  oxen  are  not  able  to 
accomplish  as  much  labor  as  could  be  done  by  eleven  active  men,  the  machine 
needs  further  improvemont. 
15 
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^lost  of  the  improved  farm  implements  that  have  come  into  general  use  ar«* 
capable  of  peifoiTning  all  that  is  required  of  them.  Indeed,  many  of  them  pos- 
sess such  wondedul  efticiency  that  a  single  horse  or  mule  and  an  active  boy  can 
peifonn  more  labor,  and  do  it  better,  than  twenty  men  would  be  able  to  do 
with  liand  tools. 

Alden's  horse-hoe,  noticed  in  another  part  of  this  chapter,  affords  an  illus- 
trious example  of  a  farm  implement,  the  efficiency  of  which  rises  far  above  the 
common  standard  of  merit.  Our  best  mowers  and  reapers,  horse-rakes,  bay 
tedders,  horse-forks,  and  threshing  machines,  possess  wonderful  efficiency,  and 
in  some  instances  so  far  exceed  the  standard  of  merit  that  comparison  makes  the 
standard  appear  insignificant. 

Although  there  is  a  growing  and  almost  imperative  demand  for  improved  farm 
implements,  there  is  still  a  great  lack  of  efficient  labor-saving  machines  for  per- 
fonning  many  of  the  manual  operations  of  the  farm,  now  accomplished  by  tedious 
and  expensive  manipulation. 

Our  late  civil  war  stimulated  inventors  to  bring  out  improved  implements  to 
enable  farmers  to  do  almost  everything  in  the  field  and  in  the  bam  with  horses, 
oxen,  or  mules.  Had  it  not  been  for  efficient  farm  implements  during  that 
long  and  bloody  war,  our  farmers  could  not  have  mowed  their  grass,  gathered  their 
hay,  or  harv' ested  and  threshed  their  extensive  fields  of  grain.  As  thousands  upon 
thousands  of  our  young  men  were  called  to  the  field  of  mortal  combat,  it 
seemed  almost  like  an  interposition  of  Divine  Providence  that  inventors  were 
endowed  with  sufficient  mechanical  skill  to  construct  implements  with  which 
horses  could  perform  the  labor  of  the  absent  soja  or  father,  who  had  gone  to  de- 
fend his  country  and  to  fight  for  his  wife  and  children.  Now,  the  infirm  and 
the  invalid,  the  lame  and  the  lazy,  who  could  never  plough  the  fields,  harvest  the 
grain,  or  make  the  hay  of  a  small  farm,  can  ride  to  plough  the  land  j  ride  when 
putting  in  the  seed ;  ride  when  scattering  their  fertilizers ;  ride  when  cultivating 
the  growing  crops;  ride  when  mownng  or  harvesting;  ride  when  raking,  and  ride 
in  an  easy  seat  and  accomplish  more  hard  work  in  one  hour  than  could  be  done 
in  ten  hours  a  few  years  ago,  even  by  laboring  with  all  the  might  of  a  strong 
man. 

When  I  revert  to  the  days  of  my  boyhood,  when  laborious  manual  drudgery 
seemed  to  be  the  destiny  of  the  toil-worn  farmer,  and  witness  what  has  been 
wrought  out  in  the  line  of  improved  farm  implements  to  relieve  the  heavy  labors 
of  the  tillers  of  the  soil,  I  am  cheered  by  the  encouraging  prospects  which  are 
looming  up  in  the  hopeful  future,  when  mind,  science,  intelligence,  and  labor- 
saving  machinery  must  emancipate  the  bondman  of  the  farm,  and  lift  him  up 
to  the  true  dignity  of  manhood.  Mind  must  eventually  triumph  gloriousiy  over 
matter ;  and  it  is  incumbent  on  every  farmer  to  tear  away  from  these  old  practices  . 
of  our  fathers,  in  which  our  bodies  were  employed  as  mere  ma<jhines  for  perform- 
ing what  the  horse  or  a  steam-engine  should  do. 

AGRICULTUHAL   DYNAMICS. 

It  is  of  eminent  importance  that  farmers  should  have  a  more  perfect  under- 
standing of  the  strength  of  the  materials  of  wliich  their  implements  are  made, 
and  tJ.e  most  economical  and  effective  velocity  for  the  moving  of  different  parts 
of  complicated  machinery.  Manufacturers  of  all  kinds  of  farm  implements 
should  understand  well  the  laws  of  force  and  motion ;  and  whether  a  given  opera- 
tion is  performed,  for  the  most  part,  hy  musoular  force,  or  by  the  nrnnientum  of  a 
machine,  as  the  great  cfiiciency  of  the  working  parts  of  a  machine  depends  almotst 
entirely  on  the  proper  weight,  or  the  most  economical  velocity,  of  those  parts  that 
peifonn  tlie  operation  required.  I  will  illustrate  my  meaning :  When  a  given 
operation  is  to  be  perfonued  by  machinery,  if  the  work  be  light,  it  becpme^  ne- 
cessary to  increase  the  velocity  in  order  to  economize  time,  and  to  make  a  judi 
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cioas  appropriation  of  the  force  employed.  When  the  work  is  heavy  and  the 
effective  force  limited,  the  velocity  must  be  diminished.  Were  a  person,  when 
turning  a  fanning  miU,  to  attach  a  crank  to  the  joiuiial  that  holds  the  wings  or 
fans,  and  give  the  various  parts  of  the  mill  the  necessary  velocity,  tiie  fatigue 
would  he  so  great  in  a  few  minutes  as  to  cause  complete  exhaustion.  But  by 
employing  a  system  of  wheels,  so  that  the  a<5tion  of  the  muscles  may  be  rondi 
slower,  the  labor  may  be  continued  for  several  successive  hours  with  but  little 
fatigue.  This  principle  holds  good  in  constnicting  almost  all  kinds  of  hand  and 
horse  implements.  There  is  a  certain  movement,  or  velocity,  of  the  various  parts 
of  almost  every  implement  or  machine  which  will  render  the  working  parts  more 
effective  than  they  would  be  with  a  slower  or  quicker  motion,  or  with  a  higher 
or  lower  velocity. 

THE   NATURAL   GAIT   OF   ANIMALS. 

As  we  increase  the  velocity  or  speed  of  a  team  beyond  a  certain  pace,  we  di- 
minish their  available  forcd  in  moving  a  load.  On  the  contrary,  we  mav  not  be 
able  to  avail  ourselves  of  one-half  of  their  force,  because  they  are  not  allowed  to 
move  at  their  natural  gait. 

Grood  teamsters,  if  they  are  as  ignorant  of  science  as  the  beasts  they  drive, 
nnderstaad  that  it  is  far  better  for  their  teams  to  take  a  load  only  as  heavy  as 
they  are  able  to  draw  and  move  with  their  natural  gait  than  to  go  twice  wdth 
half  a  load,  making  two  journeys  in  the  same  period  of  time.  This  principle  is 
too  frequently  lost  sight  of  in  performing  many  of  the  manipulations  of  the  fs^rm 
and  workshop  where  the  force  of  man  and  animals  is  exerted. 

There  is  a  degree  of  rapidity  in  the  action  of  the  muscles  of  man,  beasts,  and 
birds,  common  to  each,  beyond  which,  if  the  action  of  the  muscles  be  pressed, 
the  fatigue  will  soon  produce  complete  exhaustion.  If  a  man  were  to  attempt  to 
move  his  extended  arms  with  the  rapidity  of  the  \vings  of  a  dove,  he  would  be 
very  soon  exhausted.  If  a  man  were  to  move  his  legs  in  walking  or  running 
with  the  rapidity  of  a  very  little  lad,  the  fatigue  would  be  so  great  on  the  mus- 
cles as  to  soon  produce  exhaustion.  The  idea  to  be  kept  in  mind  in  adjusting 
the  velocity  of  a  team  drawing  an  implement  from  place  to  place,  or  in  propelling 
machineiy,  so  as  to  give  the  correct  velocity  to  the  various  parts  of  machinery,  is 
to  have  every  part  move  forward  or  revolve  with  a  velocity  which  will  produce 
the  least  fatigue  on  the  muscles,  and  at  the  same  time  perform  the  operation  de- 
ared  with  the  greatest  efficiency. 

VARIABLE   VELOCITY. 

The  proportion  between  the  velocity  of  a  body  and  its  weight  is  a  subject  of 
vast  importance  to  the  tyro,  particularly  in  practical  agiiculturo  and  the  affairs 
connected  with  it.  In  order  to  make  the  most  economical  disposition  and  appro- 
priation of  the  force  of  his  laborers  and-  of  his  team,  and  to  save  the  greatest 
amount  of  time,  it  is  very  important  to  know  with  what  velocity  both  they  and 
tie  machinery  employed  should  move.  There  is  a  certain  velocity  necessary  in 
almost  eveiy  operation  of  the  affairs  of  the  farni  and  work-shop,  fr'om  which  if 
we  increase  or  diminish,  we  do  it  at  the  expense  of  time,  or  labor,  or  of  both. 
He  who  exercises  the  greatest  economy  in  saving  time,  and  makes  the  most  judi- 
cious appropriation  of  his  force  in  performing  a  given  operation,  wiD,  imquestiou- 
ably,  succeed  best  in  whatever  he  undertakes.  When  the  force  of  either  men  or 
animals  is  employed  to  perform  a  certain  operation  the  muscles  are  fatigued.  The 
kti^Q  thus  produced  does  not  depend  entirely  on  the  actual  force  employed,  but 
In  part  upon  the  frequency  with  which  that  force  is  exerted.  In  accomplishing 
emy  piece  of  work  by  muscular  force,  the  exertion  consists  of  two  parts.  One 
of  these  parts  is  the  expenditure  of  the  force  required  to  diive  the  instmmeut  oi 
tool  J  and  the  other  is  the  effort  required  in  giving  motion  to  the  limbs  of  the  mau 
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or  animal  which  produces  the  action.  For  example :  a  man  in  driving  stakes  into 
tho  ground  with  a  sledge  expends  a  certain  amount  of  force  in  propelling  th«^ 
sledge  against  the  stake ;  and  a  certain  amount  of  force  must  first  be  expended 
in  elevating  the  arms  and  sledge  for  the  purpose  of  striking.  Both  of  these  ope- 
rations produce  fatigue  on  the  muscles.-  If  the  sledge  be  a  heavy  one  the  greatest 
part  of  the  exertion  will  be  required  in  striking.  But  if  the  sledge  be  rather  light, 
the  exertion  necessary  to  raise  the  arms  and  the  sledge  will  produce  the  gi'eates^ 
fatigue  on  the  muscles.  It  not  unfrequently  happens  that,  in  performing  certain 
operations  in  which  very  little  forego  is  required,  if  very  frequently  exerted,  the 
muscles  will  be  more  eflectually  fatigued  than  when  engaged  in  more  laborious 
^vork.  It  is  of  first  importance  to  adjust  the  weight  of  different  tools,  and  the 
velocity  with  which  they  must  be  moved,  so  as  to  produce  the  greatest  eflect  with 
the  least  fatigue  of  muscles. 

THE   CORRECT   VELOCITY  TOR  MACnrN'ERT. 

In  adjusting  the  velocity  for  a  buzz-saw,  to  be  driven  by  a  railway  or  endless 
platform  horse-power,  for  example,  if  the  diiving  wheel  be  so  small,  and  the  pulley 
on  the  saw-shaft  so  large,  that  the  horses  must  walk  faster  than  their  natural  gait, 
they  will  very  soon  become  jaded  by  peiibrming  a  limited  amount  of  labor.  On 
the  contrary,  the  driving  wheel  must  not  be  so  large,  and  the  pulley  on  the  shaft 
80  small,  as  to  give  a  veiy  liigh  motion,  because,  in  the  latter  case,  very  much  of 
the  available  force  of  the  hoi-ses  will  bo  lost  in  merely  giving  the  saw  a  iiertain 
velocity,  which  is  all  they  would  be  able  to  do  when  the  saw  was  not  in  use. 
There  is  no  danger  in  having  a  buzz-saw  revolve  witii  a  very  higli  motion,  pro- 
viding there  is  an  abundance  of  available  force  to  keep  the  velocity  or  motion 
up  to  such  a  point.  This  holds  good,  also,  with  respect  to  a  cylinder  of  a  thresh- 
ing machine  and  many  other  machines.  Sometimes  machines  are  gcaixjd  to  run 
with  such  a  high  motion  that  it  requires  the  force  of  another  horse-power  to  per- 
form a  given  operation,  simply  because  the  motion  of  some  parts  of  tlie  machine 
is  much  higher  than  is  necessary. 

One  of  the  most  important  considerations  to  be  kept  in  mind  when  construct 
ing  an  implement,  is  to  so  arrange  the  working  parts  that  the  team  or  the  laborer, 
or  both,  may  move  in  their  natural  gait,  and  at  the  same  time  give  the  working 
parts  of  the  machine  or  implement  the  most  effective  velocity. 

HEAVY  vs.   LIGHT  IMPLEMENTS. 

Many  people  appear  to  be  unaccoimtably  stupid  in  rcg'ard  to  the  most  econom- 
ical and  convenient  weight  of  implements  and  vehicles,  and  especially  the  weight 
of  one-horse  and  two-horse  vehicles.  A  large  proportion  of  the  four-wheeled  and 
two-wheeled  vehicles  in  use  are  sufficiently  heavy  and  strong  to  bear  tlirce  times 
as  much,  with  entire  safety,  as  they  usually  cany.  The  two-wheeled  coal  and 
dirt  carts  are  often  sufficiently  heavy  for  a  single  horse  without  any  load  on  thomj 
and  the  huge  four-wheeled  express  wagons  are  almost  always  built  sufficiently 
heavy  to  carry  with  safety  all  that  four  or  six  horses  ought  to  draw.  There  is 
great  need  of  an  improvement  in  regard  to  the  weight  of  almost  all  kinds  of  im- 
plements and  vehicles.  A  horse  of  ordinaiy  size  will  draw,  on  a  smooth  road,  one 
ton  anywhere,  ^\'ith  ease,  besides  the  vehicle  of  suitable  weight  for  one  animal. 
In  hauling  earth  of  any  kind,  or  stone,  one  horse  would  take  2,000  pounds  with 
no  more  laticue  than  he  now  feels  when  he  hauls  only  seven  or  eight  hundred 
pounds  on  a  large  lumbering  cart,  many  of  which  will  weigh  ten  to  twelve  hun* 
dred  pounds  without  any  load.  It  is  truly  suprising  that  intelligent  men  do  no' 
perceive  this  fact.  By  reducing  the  weight  of  a  vehicle  six  hundred  pounds, 
which  could  often  be  done  with  consistent  strength,  the  team  would  be  able  to 
haul  six  hundred  pounds  more  of  earth  or  stone  at  every  load,  by  exerting  only 
the  Siuno  strength.    The  same  principles  hold  true  in  the  oonstruction  of  hand 
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tools.  A  laborer  shovellin|S^  earth  with  a  shovel  only  one  pound  heavier  than  a 
neatly  made  light  shovel,  will  exert  strength  to  no  purpose  sufficient  to  throw  up 
one  pound  of  earth  at  every  shovelful,  which  would  amount  to  several  tons  in  a 
short  period  of  time.  Many  excellent  teams  are  well  nigh  ruined  in  consequence 
of  a  ponderous  vehicle,  as  most  teamsters  ai'e  too  apt  to  be  governed  by  the  num  • 
ber  of  pounds  that  is  placed  on  the  vehicle  as  a  load,  rather  than  by  the  weight 
of  the  wagon  or  cart,  and  the  load  in  the  aggi'cgate.  When  farmei*s  ai-e  haulmg 
material  of  various  kinds,  they  are  not  always  aware  of  the  unnecessary  weight 
they  requii'e  their  teams  to  haul  to  and  fix)m  the  field.  Hay  riggings  are  fi'e- 
quently  made  more  than  one  huiidred  pounds  heavier  than  is  necessary.  If  only 
made  as  light  as  consistent  strength  would  admit  of,  a  team  might  haul  one  hun- 
dred pounds  more  of  hay  and  grain  just  as  well  as  to  draw  the  same  number  of 
unnecessary  pounds  of  rigging.  Ploughs  are  frequently  made  twenty  pounds,  or 
even  more,  lieavier  than  is  really  essential  to  secure  the  necessary  strength  of 
materials.  Every  good  ploughman  knows  that  an  addition  of  twenty  pounds  to  a 
plough  that  is  already  as  heavy  as  it  ought  to  be,  greatly  augments  the  fatigue  of 
the  team,  and  renders  ploughing  far  mor«  laborious  for  the  ploughman  than  if  his 
implement  were  as  light  as  ploughs  might  be  made  for  ordinary  work.  Farmers 
should  study  the  strength  of  materials  for  the  purpose  of  ascertaining  as  nearly 
as  practicable  how  light  every  implement  may  bo  made  consistent  with  strength. 

SUGGESTIONS   ABOUT  THE  WEIGHT   OP  LM1?LEMENTS. 

The  greatest  possible  efficiency  of  certain  implements  depends,  aside  from  the 
condition  of  the  cuttmg  edge,  on  their  proper  weight.  Implements  that  have  a 
cutting  edge  can  usually  bo  made  much  lighter  than  they  are  now  manufactured, 
provi<Sng  skilled  laborers  are  employed  to  use  them,  and  providing,  also,  it  is  not 
necessary  to  increase  the  weight  of  certain  parts,  for  the  sole  purpose  of  guarding 
against  any  casualty. 

The  weight  of  many  mowers  and  reapcre  might  be  reduceil  fully  one-third, 
and  sometimes  one-half,  where  tbero  are  no  stumps,  stones,  or  other  substances  to 
encounter,  and  none  but  skilful  laborers  are  to  run  such  implements.  The 
weight  of  the  gear  wheels  that  drive  the  knives  of  some  mowers  might  be  made  one- 
half  lighter,  and  then  possess  double  the  strength  reqmred  to  work  the  knives, 
when  the  machine  is  moving  through  the  tallest  heaviest  grass  or  grain  that  any 
fanner  ever  raises.  Almost  all  kinds  of  tools  and  farm  implements  are  too 
heavy. 

FLY-WHEELS   AND   TOOTHED-WHEELS. 

As  fly  or  balance  wheels  are  employed  on  many  kinds  of  machinery,  and 
frequently  misapplied,  it  is  highly  important  to  know  when  a  fly-wheel  is  an 
advantage,  when  it  would  be  a  decided  disadvantage,  when  it  is  too  heavy,  and 
when  not  heavy  enough.  Many  fanners,  as  well  as  many  mechanics,  cherish 
the  erroneous  conclusion  that  there  is  gieat  power  in  a  fly-wheel,  as  well  as  in 
large  and  heavy  toothed- wheels  which  perfomi  the  office  of  a  fly-wheel. 

There  is  no  power  in  a  heavy  wheel  of  any  kind.  It  only  operates  as  an 
accumulator  of  the  effective  force  which  is  employed  to  diive  the  machinery. 
When  the  application  of  force,  for  any  purpose,  is  intermittent,  a  fly-wheel  may 
oe  employed  with  excellent  effect,  as  the  wheel  will  accumulate  the  force  that 
drives  the  machinery,  so  that  the  working  parts  may  operate  more  effectively 
than  if  there  were  no  fly-wheel.  I  will  cite  instances,  so  that  both  farmers  and 
mechanics  may  have  a  better  understanding  of  the  construction  of  machinery. 

A  fly-wheel  on  the  journal  of  a  grindstone  would  be  a  decided  disadvantage, 
except*  when  the  stone  is  turned  by  the  foot.  The  operation  of  grinding  being 
one  steady  and  continuous  absorption  of  the  efiectfve  force  that  is  employed  to 
turn  the  stone,  every  additional  pound  that  is  added  to  the  journal  abaocba  a 
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proportion  of  the  effective  force  of  the  team  or  stexim  engine.  A  fly-wlieel  on  a 
hand  com-slieller,  or  hand  straw-cutter,  weighing  100  pounds,  would  not  be  so 
convenient  nor  so  economical  of  the  force  as  a  lighter  wheel,  because  a  large, 
heavy  wheel  would  absorb  too  much  of  the  power  that  ought  to  be  employed  in 
cutting  straw  or  shelling  the  grain  to  give  motion  to  the  wlieel.  The  weight 
of  a  balance-wheel  must  bo  regulated  by  its  velocity,  when  the  power  is  limited. 
Where  there  is  an  abundance  of  power,  a  heavy  wheel  is  preferable  to  a  light 
one.  It  should  be  the  aim  always  to  have  the  fly-wheels,  or  those  wheels  or 
parts  of  machinery  that  subserve  the  purpose  of  a  fly-wheel,  of  a  weight  cor- 
responding to  the  efibctive  force ;  otherwise  thei'e  will  be  a  loss  of  the  available 
power  of  the  team.  When  any  part  of  the  machineiy  is  too  heavy  for  the  force 
employed  to  put  the  various  parts  in  motion,  there  is  a  great  loss  of  power. 

When  I  was  a  young  man  I  had  a  foot  tuniing-latho  which  was  worked  by  a 
driving-wheel  about  five  feet  in  diameter,  weighing  some  two  bundled  pounds. 
1  coidd  drive  the  lathe  with  my  foot,  and  turn  wood  at  the  same  time,  in  a  very 
satisfactory  manner.  At  the  suggestion  of  older  mechanics,  I  put  a  much  heavier 
wheel,  seven  feet  in  diameter,  on  the  same  journal;  and  I  was  nev^r  able  to  drive 
the  lathe  with  my  foot  so  as  to  turn  out  a  single  stick.  Tlio  large  heavy  wheel 
absorbed  all  the  effective  force  of  my  foot  to  impart  motion  to  the  mandrel,  so 
that  when  I  applied  the  clusel,  there  was  no  force  to  overcome  the  resistance 
when  the  gouge  or  chisel  encountered  the  wood.  Of  course,  the  large  wheel 
was  necessarily  removed,  arid  another  substituted  that  would  give  about  the 
desired  velocity,  and  which  was  not  too  heavy  for  the  force  employed  to  drive 
the  lathe. 

HOW  MUCH  IS  A  day's  WORK. 

In  order  to  appreciate  the  eminent  advantages  of  employing  labor-saving 
implements  worked  by  teams,  for  doing  the  manual  labor  of  the  farm,  let  us 
compare,  still  further,  the  amount  of  labor  performed  by  one  man,  without  the 
aid  of  horses,  with  the  work  done  by  men  and  machines. 

An  ordinary  laborer  will  tliresh  and  clean  about  six  to  seven  bushels  of  wheat 
in  a  day,  taking  the  country  through.  In  some  grain  districts,  one  man  will 
thi-esh  ten  or  twelve  bushels  of  wheat  and  clean  it,  while  in  others  he  cannot 
thresh  more  than  five  bushels,  if  he  threshes  out  all  tlie  grain  as  clean  as  the 
work  is  done  with  a  machine.  It  must  be  borne  in  mind  that  it  will  require  more 
hard  pounding  with  a  flail  to  thresh  out  the  last  quart  of  grain  in  a  "flooring'' 
than  was  necessary  to  thresh  the  first  half  bushel. 

I  have  threshed  a  great  deal  of  grain  of  all  kinds,  with  my  own  flail;  and  I 
have  talked  with  others  w^ho  have  been  accustomed  to  thresh  their  grain  with 
flails;  and  I  have  come  to  the  conclusion  that  the  following  figures  represent  a 
fair  average  as  to  the  quantity  of  grain  that  an  ordinary  laborer  will  bo  able  to 
thresh  and  clean  in  a  day,  viz :  Seven  bushels  of  wheat,  eighteen  bushels  of  oats, 
fifteen  bushels  of  barley,  eight  bushels  of  rye,  and  twenty  bushels  of  buckwheat. 
In  order  to  make  this  more  intelligible,  it  will  be  necessary  to  double  the  number 
of  bushels  that  one  man  is  able  to  thresh,  as  two  men  will  be  required  to  clean 
the  grain  with  a  fanning  mill. 

In  order  to  labor  economically  and  advantageously  with  a  threshing  machine, 
two  horses,  at  least,  and  three  men  are  necessary.  In  most  instances  four  or  five 
men  will  be  required,  which  will  make  a  force  equal  to  fifteen  men  with  flails. 
Such  a  gang  of  hands,  and  two  good  horses,  with  such  a  thresher  and  cleaner  aa 
Harder^s,  on  a  succeeding  page,  are  capable  of  threshing  and  cleaning,  of  the 
same  kind  of  giain  to  which  allusion  has  been  made,  one  hundred  and  seventy 
bushels  of  wheat,  three  hundred  and  twenty-five  of  oats,  two  hundred  and  twenty 
of  barley,  one  hundred  and  eighty  of  rye,  and  tw^o  hundred  and  sixty  of  buck 
wheat.  Some  manufactm-ers  of  threshing  machines  fix  the  average  day's  work 
higher  than  theae  figures.     In  some  instances;  I  wiH  acknowledge  that  a  span 
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of  horses  and  five  men  csm  do  much  more  than  the  amount  represented  by  the 
foregoing  figures ;  yet  I  am  satisfied  tliat  in  the  majority  of  instances  they  will 
not  thresh  and  clean  a  greater  numl>er  of  "bushels  tiism  1  have  indicated.  But, 
even  at  the  low  figures  that  I  have  recorded,  such  a  machine  as  Ilarder's,  or 
Palmer's  Climax,  or  Wheeler,  Melick  &  Co/s,  will  be  found  to  be  a  great  labor- 
saving  machme  for  threshing  all  kinds  of  grain. 

There  is  one  consideration  that  should  not  bo  overlooked  in  this  estimate,  which 
is  the  much  greater  amount  of  labor  performed,  with  far  less  fatigue.  When  one 
laborer  can  perform  the  work  of  two  or  more  work^^en  with  less  fatigue  than  has 
usually  been  required,  a  great  point  is  gained  in  agricultural  dynamics. 

AGRICULTURAL   ENGDnfiERS. 

What  wonders  have  been  wrought  in  farm  implements  in  the  brief  space  of 
forty  years  !  The  young  men  of  our  coimtry  cannot  appreciate  the  great  con- 
trast between  a  complete  set  of  farm  implements  forty  years  ago  and  the  hand 
tools,  implements,  and  machinery  requured  at  the  present  day  to  constitute  a  full 
set  of  implements.  Forty  years  ago  a  farmer  could  carry  all  the  tools  required 
on  a  farm  of  ordinary  size,  in  an  ox-cart,  at  one  load  ;  but  to-day,  the  tools  and 
machinery  on  that  same  farm  cannot  be  transported  in  six  ox-carts.  Let  us, 
for  a  moment,  direct  our  attention  to  the  implements  for  gathering  a  crop  of  grain, 
and  preparing  it  for  market.  Then,  a  cradle  worth  $2.50,  and  a  rake  worth 
twenty-five  cents,  a  flail  fifty  cents,  and  a  fan  for  cleaning  the  grain  worth  $1, 
was  about  all  that  was  required ;  but,  to-day,  the  mower,  and  reaper,  and  the 
threshing  machine  must  be  brought  into  requisition.  ALnost  every  operation 
most  be  performed  by  efficient  and  complex  machinery,  requiring  years  of  practical 
experience  to  manage  with  skill  and  efficiency.  Almost  every  operation  is  per- 
formed on  the  farm  by  some  kind  of  implement,  which  requires  more  wisdom, 
judgment,  and  discretion  to  put  it  in  order  and  to  keep  it  from  getting  out  of 
order,  than  an  engineer  exercises  in  running  a  steam  engine. 

We  are  a  nation  of  scientific  inventors.  Every  week  or  every  month,  develop- 
ments in  labor-saving  machinery  are  given  to  the  world,  that  astonish  everybody. 
The  man  who  launches  forth  in  some  new  enterprise,  flattering  himself  that  the 
world  will  stand  aghast  before  his  profound  wisdom,  is  almost  overwhelmed  with 
chagrin  at  the  thought  that  some  live  Yankee  is  close  at  his  heels  wnth  an 
invention  which  will  eclipse  the  brightest  feature  in  his  machine.  As  men  become 
familiar  with  the  laws  of  matter,  and  acquaint  themselves  with  philosophical  and 
mechanical  principles,  they  discover  how  easy  it  is  to  make  an  application  of  their 
knowledge  in  improving  some  of  the  implements  of  agriculture. 

ETVENTrNG  LABOR-SAVING  IMPLEMENTS. 

Robert  Fulton  invented  the  steam-engine.  Mechanics  and  engineers  who  lived 
before  Mr.'  Fulton^s  time  understood  the  power  of  steam ;  but  they  did  not  know 
how  to  confine  it,  so  as  to  make  its  force  available  in  driving  machinery.  After 
the  principle  on  which  the  steam-engine  operates  was  disclosed,  mechanics  grasped 
the  thought  and  rushed  forward  with  eager  haste  to  make  improvements  in  the 
working  parts  of  the  steam  engine.  There  is  no  implement  or  machine,  which 
is  made  of  several  different  parts  or  of  various  forms,  that  was  invented  and 
brought  to  its  present  excellence  and  efficiency  by  the  effort  of  one  person.  Our 
best  and  most  effective  agricultural  implements  have  been  developed  little  by 
little,  by  the  united  efforts  of  several  thinking,  scientific  individuals.  One  man 
has  invented  one  part,  and  another  person  has  brought  out  another  part.  One 
man  has  applied  his  knowledge  to  the  improvement  of  some  invention  which  his 
predecessor  had  made  as  perfect  as  he  was  able  with  his  limited  ability ;  yet, 
there  has  been  an  untold  amount  of  misdirected  effort  to  bring  out  something 
useful,  simply  because  inventors  did  not  understand  the  principles  of  mechanics, 


232 


AGRJCULTURAI^   RgPOBT. 


and  did  not  possess  that  knowledge  of  agiicultural  dynamics  whicb  is  essentia] 
to  success.  Inventors,  sljould  Ije  pi-actical  men,  understanding  fully  the  natai€ 
of  tLe  operation  to  bo  pertbnned,  the  force  required  to  accomplish  a  given  rejsnlt, 
and  the  amount  of  resistance  to  he  encountered  and  overcome  by  the  machine. 

An  inventor  should  understand  enough  of  mftchiaery,  and  of  the  labor  to  be 
performed,  to  determine  at  a  glance  whether  mor^  of  the  effective  force  will  be 
absorbed  in  giving  the  requisite  motion  to  the  parts  of  the  machine  than  there  is 
in  performing  a  given  task. 


STUMP  AlW  BOCK  MACHINES. 

Any  kind  of  machinery  for  extnvcting  stumps  or  for  lifting  rocks  may  seem  of 
little  value  to  the  farmers  who  reside  wnere  the  country  is  smooth  ;  but  it  should 
be  remembered  tliat  untold  numbers  of  towTiships  are  yet  covered  with  forest 
trees  and  rocks,  all  of  which  must  be  removed  before  the  plough,  the  cultivator, 
and  the  mawer  can  be  used ;  consequently,  for  the  performance  of  this  heavy 
work,  the  most  convenient  and  effective  machinery  is  necessaiy.  Clearing  land 
of  stumps  and  stones  is  expensive  labor ;  and  it  is  a  matter  of  congratulation  to 
reflect  that  American  farmers  have  access  to  the  most  convenient  and  effective 
machinery  that  can  be  desired  for  lifting  heavy  rocks,  or  for  taking  out  large  or 
small  stumps. 

CRAWPORD^S    STUMP    EXTRACTOR   AND    RQCK 
LIFTER. 

The  acoompanving  illustration.  Fig.  1,  repre- 
sents the  principal  working  parts  of  this  powerful 
rock  lifter. 

The  working-beam  A,  connected  with  a  ratchet 
wheel  B  by  pawls  C  C  and  cross-hangers  D  D, 
so  that  when  the  beam  is  rocked  by  means  of 
levers  E  E  the  wheel  is  kept  in  motion,  carr}nng 
around  with  it  s^  sprocket  or  chain-wheel  F,  to 
which  it  is  cast  solid,  and  over  which  a  heavy 
chain  G  passes,  and  is  kept  from  slipping  by 
flanges  projecting  between  the  links,  so  that  the 
more  w  eight  there  is  attached  the  more  securely 
it  is  held  to  the  wheel ;  while  any  length  of 
chain  may  be  used,  and  a  body  mised  to  any 
height.  To  double  the  power  and  strength  of 
the  machine,  a  heavy  iron  pulley  H  is  attached, 
as  seen  in  the  cut.  To  reverse  the  action  of  the 
machine,  spiral  springs  I  I,  suspended  from  the 
arms  of  the  rocking  beams,  are  hooked  to  the 
cross-hangers,  and  with  the  same  motion  of  the 
levers  the  wheel  turns  back,  lowering  the  freight 
as  far  as  necessary 
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.  Fig,  2.  represents  tli0  machine  suspended  by  sheers  S  S  S,  showing  the  usual 
fiieihod  of  extracting  stumps,  so  they  can  be  left  in  any  position  desirable.  Small 
drags  or  shoes,  T  1  T,  are  attached  to  the  feet  of  the  sheers,  (by  irons  fiunished 
with  each  machine,)  so  that  with  two  connecting  or  drag-chains,  U  U,  the  wliole 
is  moved  by  a  horse  or  oxen  from  stump  to  stump,  or  rock  to  rock,  requiring  but 
little  adjusting  at  each  operation.  Or  it  may  be  moved  by  the  more  laboiious 
mode  of  lifting  it  by  pins  driven  through  the  sheers  about  two  feet  from  the 
lower  end.     These  pins  should  be  attached  to  each  set  of  sheere. 


Fi^.  2. 

Three  braces,  V  V  V,  are  attached  to  the  sheers  (by  irons  famished  for  the 
purpose)  to  keep  them  in  tfieh-  rojative  positions  while  moving,  which  should  be 
detached  when  the  machine  is  in  operation  with  a  heavy  load,  (unless  the  di^ 
chains  are  kept  hooked,  which  is  not  always  convenient  among  lateral  roots!) 
when  a  little  adjusting  of  the  di-ags  is  sometimes  neccssaiy.  A  rope,  W,  is  ajt- 
tached  to  the  handles  of  the  levers,  when  it  is  necessary  to  hang  the  machuie 
high,  so  the  operator  can  still  stund  on  the  ground  while  working  them.  These 
ropes  should  always  be  attached,  as  with  two  men  the  machine  works  easier  by 
the  ropes  than  by  the  handles,  except  when  great  weight  is  attached.  A  wrap- 
ping chain  is  passed  round  the  trunk  of  the  stump  or  a  large  side  root,  through 
the  eye  or  hook  of  the  pulley  for  the  double  pmcLase,  or  the  chain  "hook  for  the 
single  purchase,  and  fastened  by  a  self-tidding  lock  or  ring  on  the  end  of  the 
chain,  and  the  machine  is  ready  to  operate ;  or  the  gi-apple^,  which  are  used  for 
both  rocks  and  stumps,  can  be  hooked  to  opposite  sides  of  the  stump,  under  the 
roots,  and  attached  to  the  machine  as  seen  in  Fig.  3.  The  sheera  are  the  best 
rig  for  heavy  loads,  and  owing  to  its  utility  and  cheapness  should  be  first  adopted, 
and  others  added  as  circinnstances  requhe. 

Fig.  3.  represents  the  machine  mounted  on  wheels,  so  that  a  rock  or  other 
heavy  body  may  be  extracted  or  raised  from  the  ground,  and  moved  ofiP  at  once 
The  carnage  is  easily  and  cheaply  constructed  by  a  man  of  common  ingenuity 
and  the  wheels,  when  not  needed  with  the  machine,  may  be  returned  to  the  cait 
or  heavy  wagon  from  which  they  were  taken. 
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The  fon^ard  part  may  consist  simply  of  a  cart,  or  of  the  fore  wheels  of  some 
strong  wagon.  The  hind  axletree  may  be  ten  or  twelve  feet  long,  and  four  hy 
five  inches  square.  It  will  not  bo  necessaiy  to  let  in  iron  skeins  into  the  axle 
arms,  as  that  will  weaken  the  axletree,  and  the  wear  will  l)e  only  a  trifle. 


Fig.  3. 

The  operation  of  this  machine  has  satisfied  tlie  most  incrednlous  of  its  utility 
and  the  great  advantages  to  be  derived  from  its  use ;  and  the  best  evidence  of 
its  practicability  is  the  uniform  satisfaction  given  in  ev^ry  case  where  it  has  been  • 
tested ;  and  the  more  thorough  the  test  the  greater  the  approval. 

It  seems  hardly  necessary  for  me  to  add  a  word  in  commendation  of  this 
great  labor-saving  machine.  Those  persons  who  have  had  any  experience  in 
pulling  stumps  or  removing  lai'ge  rocks,  from  cultivable  fields,  will  understand  and 
appreciate  every  part  represented  by  the  different  illustrations.  The  name  of  the 
inventor  of  the  working  part  of  Fig.  1  is  A.  Crawford,  Warren,  Maine.  Were 
a  machine  required  at  some  distance  from  Maine,  it  would  be  more  economical  to 
have  all  but  the  working  parte  manufactured  near  home,  if  possible,  to  save  the 
cost  in  transportation. 

LITTLE  GIANT  STUMI'  PULLEK. 

The  mofit  convenient  stump  puller  for  extracting  small  stumps  was  recently 
invented  by  Parven,  Bowen  &  Co.,  Vineland,  New  Jersey,  illustrated  by  the 
accompanying  figure. 

It  consists  of  a  strong  frame,  about  eight  feet  high,  made  of  scantling,  like  a 
large  four-legged  stool.  Two  men  can  lift  it  bodily,  by  the  handles,  and  place 
it  over  a  stump,  and  lift  the  stump  out  of  the  ground  quicker  than  tfcey  can  fell 
^e  ti'ee  with  sharp  axes.  A  strong  iron  yoke  is  secured  in  the  top  of  the  frame. 
Two  long  iron  bars  extend  upwards  through  the  yoke,  with  a  hook  and  chain  at 
the  lower  end  of  the  bars.  One  side  of  each  of  the  bars  is  provided  with  notches 
about  one  inch  apart.  These  vertical  bars  are  worked  up  and  down  by  a  lonff 
horizontal  lever,  with  a  man  at  each  end.  As  each  bar  is  lifted,  an  iron  pawl 
drops  into  one  of  the  notches,  thus  holding  all  that  is  lifted. 

Thie  ia  a  very  convenient  machine  for  taking  out  small  stumps  and  rocks,  and 
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h  costs  but  a  few  dollars.     I  saw  laborers  take  out  stumps  with  one  in  South 
Jersey,  where  the  tap  roots  were  over  six  feet  long. 


CIRCULAR  WOOD-SAWUfG  MACHINES. 

Tbe  illastratioQ  accompanying  this  article  represents  a  circular  sawing  machine 


which  is  extensively  employed  in  the  northern  and  western  States  for  sawing 
cord'wood  into  short  or  long  lengths  for  the  stove.     In  some  instances  the  fire- 
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wood  ig  cut  and  gplit  in  long  pieces,  like  long  rails,  and  Bawed  Bliort  witli  Buch 
a  machine.  This  machine  is  made  by  G.  Westinghouse,  Schenectady,  New  York. 
R.  &  M.  Hai'dor,  CoLleskill,  Schoharie  county,  New  York,  also  make  a  similar 
machine  for  sawing  wood.  Mcssi's.  Harder  employ  a  lever  on  the  movable  table 
to  hold  the  wood  from  turning  while  the  saw  is  passing  through  a  large  stick. 

One  excellent  feature  of  this  machine  is  the  plate  balance-wheel,  which  not 
only  prevents  sticks  of  wood  getting  into  the  wheel,  but  is  a  perfect  security 
against  the  bursting  of  the  rim  when  in  high  motion. 

Some  wise  ones  scout  at  the  idea  of  bm-sting  a  good  wheel.  I  have  in  mind 
Beveral  instances  where  the  balance  wl^oels  were  bursted  into  fragments  by  a  high 
motion.  In  one  instance  a  man  was  killed  instantly.  In  another,  a  portion  of 
the  wheel  flew  more  than  three  hundred  yards,  and  went  through  the  sides  of  a 
dwelling-house.  In  another  instance,  a  hugh  iron  wheel,  weighing  several  tons, 
was  broken  and  a  large  fragment  went  upwards  through  the  roof  of  the  shop, 
made  ft  cin-ve  through  the  air  over  the  tops  of  the  buildings  in  the  city  of  Auburn, 
New  York,  and  camo  down  more  than  one-eighth  of  a  mile  distant,  passing 
through  the  roof  and  floor  of  a  building  and  entering  the  giound.  This  piece 
of  broken  wheel  I  saw,  and  measured  the  distance  tlie  fragment  was  thrown. 
The  same  year,  I  was  sawing  in  a  macliine  shop,  when  the  balance  wheel  on  the 
journal  of  the  saw  that  I  was  using,  flew  into  more  than  twenty  pieces,  one  of 
them  passing  through  the  floor  like  a  bullet.  Fortunately  no  one  was  hurt. 
Had  they  Ibeen  plate-wheels  nojie  of  them  would  have  been  broken. 

WESTnfGHOUSE's  DRAG-SAiy  MACHDTE. 

On  those  fanns  where  the  timber  is  sawed  into  shingle  cuts,  or  cuts  for  staves, 
wagon  spokes,  chair  rounds,  or  firewood,  horses  or  steam  engines  may  be  em- 
ployed with  eminent  advantage,  as  one  span  of  horses,  if  the  saw  be  in  proper 


order,  will  cut  off"  more  logs  than  twenty  active  men  with  cross-cut  hand-saws 
This- machine  is  designed  to  be  worked  by  a  railway  horse-power.  The  belt 
communicates  the  motion  from  the  speed  wheel  of  the  horse-power  to  the  large 
wheel  in  this  frame.  One  end  of  the  pitmim  is  secured  to  a  wiist-pin,  which 
passes  through  one  of  the  ai'ms  of  the  wheel,  while  the  saw  is  attaclied  to  the 
other  end.  On  the  journal  of  the  liu'gc  wheel  there  is  a  worm  which  works  in 
the  cog  or  toothed-wheel  on  the  journal  which  turns  the  shaft  bearing  one  end 
of  thu  Ivff.     Tho  wheel  is  brought  in  contact  with  the  worm  while  the  horse-power 
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is  in  motion^  and  the  log  is  moved  forward  slowly  any  desired  distance.  The 
rear  end  of  the  log  is  supported  by  a  small  truck.  The  hut  end  of  the  log  rests 
on  two  strong  cylinder-heads,  the  periphery  of  which  is  provided  with  short, 
strong,  sharp-pointed  spikes,  which  enter  the  bark  of  the  log,  or  the  wood,  and 
thus  prevent  slipping  when  the  power  is  applied  to  move  tlie  log  endways.  If 
desirable,  this  worm  and  cog-wheel  may  be  dispensed  with,  and  a  woodcm  roller, 
with  spikes  in  it,  can  be  substituted  in  place  of  the  iron  journal,  so  that  the  log 
may  be  drawn  endways  by  a  lever  applied  to  the  roller. 

The  engraving  can  be  i-eadily  understood  by  a  practical  mechanic,  so  that  the 
machine  will  require  no  further  description. 

TOTMAN'S   WOOD   MILL. 

One  of  the  cheapest  and  most  effective  labor-saving  implements  that  I  have 
met  with,  where  a  farmer  has  not  the  advantage  of  a  railway  horse-power  for 
driving  a  drag-saw,  is  a  wood-sawing  machine,  made  by  Reynolds  &  Totman, 
Fredonia,  Chautauque  county,  Kew  York.  The  accompnnying  illustration  wiU 
famish  a  fair  idea  of  the  horse-power,  which  is  a  sweep  power,  and  may  be 
operated  by  one  horse,  or  two  horses  abreast,  which  are  amply  sufficient  to  drive 
the  saw.  The  horse-power  is  a  paragon  of  wonderful  ingenuity,  and  yet  it  is  so 
plain  that  a  good  mechanic  wiU  at  once  express  suprise  that  the  device  has  not 
been  thought  of  before.  The  wheels  cannot  bo  sho\vn  advantageously  by  an 
engraving;  therefore  I  will  endeavor  to  describe  the  various  parts. 
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There  are  tlirce  wheels  for  producing  the  motion  of  the  saw.  Tlie  first  and 
largest  wheel  is  made  of  cast  iron,  about  four  feet  m  diameter,  with  teeth,  or  cogs, 
on  the  periphery.  This  large  wheel  is  bolted  firmly  to  the  frame,  so  that  it 
never  turns  around.  The  small  pinion  of  the  second  wheel  plays  in  the  teeth  of 
the  rigid  wheel,  and  as  it  turns  on  its  own  axis,  it  travels  around  the  large  rigid 
wh^l.  The  jom-nal  of  the  third  wheel  passes  down  through  the  hub  of  the  rigid 
wheel,  turning  in  the  hub  as  in  a  l>ox.  On  the  lower  end  of  this  journal  there 
IS  a  balance  wheel,  with  a  wrist-pin  in  one  of  the  arms,  to  which  tlio  pitman  is 
attached.  All  the  wheels  play  horizontally,  instead  of  working  in  a  vertical 
position.  The  tramway  and  crosshead  of  the  pitman  work  in  the  fiamo  beneath 
the  platfoiTU,  or  wooden  tnmk,  over  which  the  team  travels. 

I  have  seen  one  of  these  machines  operate ;  and,  judging  fron)  the  rapidity  with 
which  the  saw,  when  diiven  by  only  one  light  horse,  cut  off  a  log  of  Laid  wood, 
I  think  this  is  the  most  economical  machine  in  use,  where  a  fanner  i)roposes  to 
construct  a  machine  solely  for  sawing  firewood,  or  cuts  of  trees  for  timber.  I 
witnQssed  the  operation  of  a  saw  when  driven  by  one  poor  horse,  when  it  cut  off 
a  tough  elm  log  fourteen  inches  in  diameter  in  eighteen  seconds. 

HOW  TO  PUT  X  SAW  IN  ORDER. 

A  saw  of  any  kind  is  a  peculiar  tool  to  put  in  order.  It  requires  much  more 
mechanical  skill  to  file  and  set  a  saw  than  to  hone  a  razor  well.  The  eminent 
efficiency  of  a  saw  depends,  if  the  blade  has  the  proper  temper,  on  the  manner  of 


238  AGRICULTURAL   REPORT. 

filing  and  setting  the  points  of  the  saw  teeth.  There  are  a  few  general  principles 
to  be  imderstooa  in  filing  and  setting  the  teeth  of  saws  of  all  kinds,  which,  if 
observed  practically  by  the  filer,  there  will  be  no  difficulty  in  putting  a  saw  in 
excellent  condition  for  sawing  with  great  rapidity.  The  main  piinciples  alluded 
to  are  these :  the  teeth  of  any  saw  must  be  of  a  uniform  length,  so  that  the  points 
will  all  stand  in  an  exact  line,  or  circle.  Tlie  very  points  of  the  teeth  do  the 
cutting ;  therefore  the  extreme  ends  must  be  of  exactly  an  uniform  height,  so  that 
every  tooth  may  cut  a  little.  If  one  tooth  be  a  twentieth  of  an  inch  longer  than 
the  teeth  on  either  side  of  it,  that  long  tootli,  when  the  saw  is  in  operation,  will 
bo  required  to  perform  more  than  it  is  capable  of  enduring.  For  this  reason  the 
saw  "  buckles"  or  jumps. 

This  principle  may  be  illustrated  by  a  score  of  laborers  canying  a  stick  of 
timber  on  then:  shoulders.  The  laborers  represent  the  teeth  of  a  saw.  If  a  long 
man  is  placed  in  the  middle,  short  men  on  each  side  of  him  are  relieved  of  their 
burden,  which  almost  crushes  the  tall  man.  But  if  all  the  laborers  are  of  an 
uniform  stature,  every  one  must  bear  an  equal  proportion  of  the  timber  on  his 
shoulder.  The  principle  holds  equally  good  in  circular  saws  of  all  kinds — ^the 
cutting  points  must  move  exactly  in  one  fine  or  cm've. 

Another  consideration  is,  the  cutting  points  of  the  teeth  need  to  be  set  alter- 
nately to  the  right  and  left,  only  a  little,  just  enough  to  cut  a  kerf  sufficiently 
wide  to  allow  the  blade  of  the  saw  to  be  worked  easily  back  and  forth.  If  the 
teeth  be  set  so  as  to  cut  a  kerf  much  wider  than  the  thickness  of  the  saw  blade, 
the  saw  will  not  cut  with  rapidity  and  work  with  ease.  It  is  a  common  fault 
with  mechanics,  when  putting  saws  in  order,  to  give  the  teeth  too  much  set. 

To  joint  a  circular  saw,  turn  it  backwards  and  let  the  long  teeth  be  ground  off 
gradually,  by  striking  against  a  piece  of  grindstone.  A  convenient  way  to  joint 
any  kind  of  saw,  the  teeth  of  which  stand  in  a  line,  is  to  dress  out  two  pieces  of 
inch  boards  with  straight  edges  and  true  sides,  put  the  saw  between  the  boards 
secured  in  the  vice  of  a  bench,  and  let  the  points  of  the  long  teeth  extend  a  trifle 
beyond  tho  edge,  when  the  long  teeth  may  be  filed  off  even  with  the  edge  of  the 
boards.  If  the  edge  of  the  saw  be  circular  let  the  edge  of  the  boards  be  made 
correspondingly  circular.  ^An  inexperienced  workman  may  joint  a  saw,  in  this 
way,  with  gieat  accuracy. 

DITCHING  MACHINES. 

Perhaps  no  more  money  has  been  expended  in  constructing  models  of  other 
new  farm  implements  than  has  been  spent  in  vain  endeavor  to  bring  out  a  suc- 
cessful machine  for  making  ditches.  A  great  many  patents  have  been  taken  out 
on  devices  for  cutting  ditches  by  excavation  ;  but  nothing  thus  far  has  appeared 
which  will  excavate  a  ditch  through  all  kinds  of  ground. 

The  mole-drain  plough  has  been  introduced  in  some  sections  of  the  country, 
with  quite  satisfactory  results,  where  the  sub-soil  consists  of  a  heavy  clay  compar- 
atively fiee  fi:om  stones  and  gravel  j  but  where  the  sub-soil  is  not  uniform  in  density 
or  compactnesss,  and  where  there  are  more  or  less  boulders  of  various  sizes  in  the 
ground,  the  mole-plough  is  of  no  value  at  all. 

I  have  in  mind  fields  in  central  New  York  in  wliich  drains  had  been  made  with 
a  good  mole-plough ;  and  all  who  saw  tho  fields  acknowledged  that  the  drains  in 
those  fields  were  of  no  benefit  at  all.  The  grand  difficulty  was  that  small  stones 
and  gravel  and  mellow  earth  fell  into  the  water-courses,  and  rendered  the 
drains  utterly  worthless. 

Several  ditching  machines  have  been  made  for  excavating  tho  earth  by  a  systeiik 
of  small  ploughs,  scrapers,  and  elevators ;  but  wherever  the  working  parts  encoun- 
tered small  stones  the  machines  have  failed.  Small  boulders,  inbedded  firmly  in 
a  heavy  and  compact  sub-soil,  present  a  resistance  to  a  ditching  plough  that  cannot 
be  easily  overcome.  For  this  reason  the  earth  in  all  such  places  must  be  dug  up 
m'th  band  picks,  which  is  exceedingly  laborious  and  expensive. 
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I  liave  experimented  for  several  years  past  with  ditchinf^  machines ;  and  in 
1866  I  applied  for  lettei-s  f)atent  on  a  device  for  openini^  a  ditch  without  excavatinor 
the  earth.  One  J.  A.  Goree,  of  Alabama,  applied  for  letters  patent  for  a  similju- 
device,  and  the  patent  was  granted  to  him.  Had  I  received  the  patent,  I  doubtless 
should  have  brought  out  a  ditcher  that  would  operate  most  successfully  in 
draining  all  kinds  of  ground. 

The  operation  of  the  ditcher,  which  I  intended  to  make,  may  be  thus  described : 
a  combined  beater-wedge,  made  of  iron,  having  a  steel  edge,  is  dropped  like  a 
huge  hammer  for  driving  piles,  wnth  the  edge  downward^  like  a  ponderous  axe, 
into  the  ground,  forcing  the  earth  horizontally  to  the  right  and  left.  Small  stones 
that  womd  stop  ^  plough  would  be  driven  by  this  beater-hammer  cither  downward 
or  horizontally  into  the  earth.  I  think  that  a  ditching  machine  can  be  made  to 
operate  on  this  principle  in  a  most  satisfactory  manner.  If  such  a  machine  can 
be  made  to  operate  satisfactorily,  it  will  be  oi  untold  value  to  other  nations,  as 
well  as  our  own.  Farmers  of  America  feel  the  need  of  an  efficient  ditching 
machine  more  than  any  other  farm  implement.  Ditching  is  a  branch  of  farm  labor 
that  costs  more  than  such  labor  is  really  worth.  But,  for  want  of  a  proper  machine, 
ditches  must  all  be  made,  in  the  hardest  and  stoniest  soils,  with  the  pick  and 
fihovel. 

I  have  never  perceived  any  difficulty  in  the  operation  of  such  a  ditching  ma- 
chine as  I  have  alluded  to,  except  the  sticking  of  the  wedge  in  the  earth  after 
it  is  allowed  to  drop  into  soft  ground.  However,  I  think  that  even  this  difficulty 
may  be  overcome  by  the  application  of  a  lever  having  a  short  bight  or  purchase, 
merely  sufficient  to  loosen  the  wedge  a  trifle. 

The  wedge-beater  can  be  elevated  by  horse-power ;  and,  in  ordinary  ground, 
I  think  such  a  machine  is  capable  of  opening  a  ditch  sufficiently  large  for  tile, 
thirty  or  forty  inches  in  depth,  at  the  rate  of  one  lineal  foot  per  minute.  The 
machinery  can  be  moved  forward  by  a  windlass  turned  with  a  lever. 

CHOATE^S   DITCHER. 

Mr.  George  A.  Choate, 
Newburyport,  Massachusetts, 
has  in  successful  operation  a 
ditching  machine,  which  is 
operated  by  a  system  of 
wheels  and  levers  driven  by 
means  of  cranks  worked  by 
two  men.  The  accompany- 
ing illustration  represents  the 
ditcher : 

It  is  difficult  to  describe 
the  different  parts  of  the  ma- 
chine with  sufficient  clearness 
to  enable  a  person  to  imder- 
stand  its  construction,  with- 
out having  first  seen  it  in 
operation.  Two  active  laborers  are  able  to  operate  this  ditcher  with  a  good  degree 
of  satisfaction,  where  the  ground  is  not  filled  with  stones. 

Although  this  ditcher  may  be  recorded  as  a  valuable  labor-saving  machine,  it 
has  not  been  introduced  to  any  extent,  as  the  inventor  has  been  seriously  afflicted 
with  sickness,  so  that  he  has  not  been  able  to  attend  to  the  manufacture  and  sale 
of  such  machines.  If  certain  manufacturers  of  agricultural  implements  would 
open  a  shop  for  making  ditchers  of  this  kind,  there  would  be  a  demand  for  them 
which  an  extensive  manufactory  could  not  supply. 

This  machine  will  cut  a  ditch  of  uniform  width  and  depth.  By  using  cut- 
ters or  diggers  of  different  widths,  the  ditch  can  be  made  four,  five,  or  more 
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inches  broad,  and  fTOm  one  to  three  and  a  half  feet  deep.  Three  naen  can  make 
a  ditch  more  rapidly  with  one  of  these  ditchers  than 'ten  active  laborei*»  with 
spades,  picks,  and  shovels.  The  proprietor  assures  me  that  three  active  mcr 
have  made  a  ditch  one  rod  long,  with  one  of  these  machines,  in  two  and  a  hall 
miiintes.  The  cutters  take  out  the  sod  in  a  s<]uarc  form,  about  five  inches  wide 
and  twelve  or  more  inches  long.  This  ditcher  is  substantially  made,  is  quite 
simple  and  durable  in  all  its  parts,  and  weighs  from  ten  to  fifteen  hundred  pounds. 
When  in  operation,  planks  are  placed  on  the  ground  near  the  ditch,  for  support- 
ing the  wheels.  Two  men  work  it,  while  they  stand  on  the  platform ;  and  one 
man  moves  the  planks,  placing  them  forward  of  the  wheels. 

heath's  ditcher. 

Edward  Heath,  Fowlerville,  Livingston  county,  New  York,  has  made  an  ex- 
perimental machine  for  cutting  ditches,  which  operates  tolerably  well  whore  there 
are  no  stones.  It  is  a  ponderous  macliine,  supported  on  four  wheel?*,  ranning  on 
a  track  of  planks.  The  machine  is  drawn  forrvard  by  means  of  a  chain  and 
capstan.  Two  horses  work  the  machinery  for  cutting  the  ditch.  The  borseg 
are  attached  to  levers,  and  they  travel  around  the  machine,  passing  over  the  ditch 
on  a  plank  or  bridge  that  is  moved  along  with  the  machine.  It  is  a  seK-propel- 
ling  macliine  j  in  other  words,  a  certain  number  of  circuits  of  the  horses  causes 
the  whole  machine  to  advance  one  foot  or  more  forward.  The  diggers  enter  the 
gix>und  at  the  bottom  of  the  ditch  and  work  upwards,  bringing  the  dirt  with 
them ;  and,  as  it  reaches  the  surface  of  the  ground,  a  scraper  removes  it  on  the 
bank  of  the  ditch.  There  are  many  ditchers  similar  to  this  in  various  parts  of 
the  country;  but  as  they  cannot  dig  ^^'hcre  there  are  stones  they  have  not  come 
into  general  use. 

I  have  in  mind  a  Mr.  Thompson,  in  the  western  part  of  the  State  of  New 
York,  who  has  expended  many  hundreds  of  dollars  in  experimenting  with  a 
self-propelling  ditcher,  which  would  cut  a  narrow  ditch,  where  there  were  no 
stones,  at  the  rate  of  about  one  lineal  foot  per  minute.  But  a  stone  as  large  as 
a  man's  fist  would  stop  its  working  or  break  a  wheel. 

Inventors  are  laboring  with  commendable  perseverance  to  bring  out  a  ditcher 
that  will  be  exactly  what  American  farmers  really  require  for  ditcning  all  kinds 
of  land. 

lake's  automatic  rail-car. 

One  of  the  most  ingenious  labor- 
saving  implements  of  recent  in- 
vention is  a  dirt  car  represented  by 
the  aceompanying  illustration : 

It  was  invented  by  Jesse  Lake, 
Smith's  Landing,  Now  Jersey; 
and  the  cars  are  m  use  at  Elwood, 
New  Jersey,  and  perhaps  at  other 
places.  The  two  large  boxes  that 
are  mounted  on  the  car  are  re- 
moved. I  saw  the  cars  in  use,  where  they  were  grading  through  hills;  and  I 
know  it  to  be  worthy  of  general  introduction.  I  saw  a  span  of  light,  old  plugs 
of  horses,  that  wanted  a  boy  behind  each  one  with  a  cart-whip  to  quicken  them 
into  a  moderate  walk,  move  off  with  comparative  ease  with  a  loarl  of  earth  that 
would;  without  doubt,  have  weighed  more  than  five  tons,  over  an  unbeaten  track, 
where  they  could  not  have  drawn  twelve  hundred  poimds  of  earth  on  an  ordinary 
wagon. 

The  chief  excellence  of  this  car  consists  in  tliis :  that  it  will  run  about  as 
easily  where  the  inound  is  soft  ns  where  tlie  way  is  hard.  The  span  of  horses 
Alluded  to,  hauled  a  car  on  which  were  two  boxes,  about  eleven  feet  long,  four 
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ibet  wide,  and  twenty  inches  deep,  both  heaping  full  of  earth.  The  boxes  were 
hnng  on  a  swivel,  so  that  one  man  oould  dump  them  withont  nsing  a  shovel. 

The  car  runs  on  an  endless  revolving  platform.  Were  the  platform  of  a  rail- 
way horse-power  constracted  to  revolve  below  the  sills  of  the  frame,  so  that  the 
entire  snperincnmbent  weight  should  rest  on  the  platform  instead  of  resting  on 
the  sills,  it  would  furnish  a  fair  idea  of  the  construction  of  this  car.  A,  in  the 
illustration,  represents  a  strong  plank  or  sill  of  the  car ;  B  B  are  cross-ties ;  B 
D  D  are  floats,  made  of  pieces  of  strong  plank,  about  four  feet  long  and  a  foot 
wide.  There  are  eight  of  these  floats.  Near  each  end  of  every  float,  there  is  a 
truck-wheel,  some  six  or  eight  inches  in  diameter.  C  G  are  stay  pieces,  and  F  F 
are  couplings,  which  serve  to  keep  the  floats  at  a  suitable  distance  apart.  An 
iron  way  is  bolted  to  the  under  side  of  the  frame,  so  as  to  run  over  the  top  of 
the  wheels  that  are  attached  to  the  floats  lying  on  the  ground.  The  difierence 
between  this  railway  and  ordinary  railroads  is  in  this :  the  rail  is  attached  to  the 
car,  with  the  wheals  beneath  the  rails. 

The  team  can  be  hitched  at  either  end,  as  the  car  will  run  backwards  or  for- 
wards equally  well.  Aa  soon  as  the  car  is  put  in  motion,  a  float,  or  plank  D,  is 
laid  down  forward  of  the  car,  and  the  last  one  is  snatched  up  and  rolled  forward 
rapidly  and. laid  down  at  the  forward  end  to  bear  up  the  car,  which  would  sink 
wagon-wheels  in  soft  earth  do'^n  to  the  hub.  Such  cars  will,  no  doubt,  come 
into  general  use  on  the  farm,  as  a  span  of  horses  can  easily  haul  five  or  more 
tons  of  compost,  sand,  muck,  clay,  stones,  potatoes,  or  any  oUier  material  across 
the  fields  when  the  ground  is  so  soft  that  an  ordinary  wagon  would  be  a  good 
load  for  a  team.  More  than  this,  when  one  man  and  a  single  team  can  haul  five 
tons  of  material  on  such  a  vehicle  in  the  same  period  of  time  required  to  haul 
one  ton  or  less  on  a  wagon,  one  can  see  how  much  time  of  laborers  and  horse 
strength  are  saved  by  the  employment  of  such  a  vebicle  for  the  purpose  of  trans- 
porting heavy  loads  over  soft  ground. 

The  cash  cost  of  such  a  car  is  much  less  than  the  cost  cf  a  good  wagon.  The 
boxes  on  such  a  car  being  much  nearer  the  ground  than  they  are  on  a  wagon, 
less  labor  is  required  to  elevate  earth  into  the  boxes  than  into  a  wagon  box. 
Wbere  roads  are  being  graded  by  carting  the  earth  fix>m  the  hills  into  the  val- 
leys, such  a  car,  bearing  five  tons  of  earth,  will  gliJe  over  the  unbeaten  path  of 
dirt  with  comparative  ease  to  a  small  team. 

PLOUGHS  AND   SCARIFIERS. 

The  common  plough  is  an  implement  of  husbandry  of  unknown  origin ;  but  the 
plough,  as  we  now  find  it,  has  been  brought  to  its  present  perfect  form  by  the 
united  investigations  and  costly  experiments  of  scores  of  scientific  mechanics. 
Our  first  ideas  of  the  common  plough  are  a  forked  piece  of  timber,  with  one  prong, 
iron  bound,  and  drawn  through  the  ground  to  loosen  the  soil  without  turning  it 
over.  No  one  can  determine  how  long  this  was  the  most  perfect  form  of  the 
plough.  The  next  step  was  to  fix  a  piece  of  wood  on  one  side  for  a  land  side,  and 
an  inclined  plane  on  the  opposite  side  for  the  purpose  of  turning  over  the  furrow- 
slice  as  well  as  might  be  practicable.  This  plane  or  mouldboard  was  then  worked 
out  so  that  the  surface  would  be  as  nearly  the  form  of  the  turning  furrow-slice 
as  practicable ;  subsequently,  plates  of  iron  were  secured  to  the  surface  of  the 
wooden  mouldboard.  But  the  common  plough,  in  its  present  perfect  form,  has  been 
brought  out  during  the  present  century.  Mr.  Jethro  Wood,  of  Cayuga  county. 
New  York,  who  was  upbraided  with  the  taunting  epithet  of  a  "  whittling  Yankee,'' 
brought  out  the  cast-iron  standard  and  the  cast-iron  point.  It  is  said  of  him  that 
he  whittled  away  bushels  of  potatoes  before  he  was  able  to  bring  out  a  miniature 
form  of  a  plough  that  suited  him.  Large  potatoes  were  whittled  mto  almost  every 
conceivable  form  before  the  present  convenient  and  efficient  curve  of  the  mould- 
board  was  attained.  Although  Mr.  "Wood  was  one  of  the  greatest  benefactors 
of  mankind  by  this  admirable  invention,  he  never  received,  lor  all  his  thought, 
16 
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ahxioty,  perplexityj  and  expense,  a  sum  of  money  sufficient  to  defray  the  eipenses 
of  a  decent  burial. 

After  Mr.  Wood  had  conceived  the  plan  of  making  the  cast-iron  standai^d,  and 
had  made  liis  patterns  for  having  the  different  parts  of  the  plough  cast,  ho  en- 
countered almost  insurmountable  difficulty,  as  the  workmen  who  performed  the 
moulding  were  disobliging  and  were  filled  with  prejudice  against  such  inventions, 
so  that  Mr.  Wood  found  it  absolutely  necessary  to  offer  them  a  liberal  bonus  before 
he  could  induce  them  to  attempt  to  mould  those  parts  of  the  common  plough  that 
are  moulded,  at  the  present  day,  in  almost  every  village  in  the  country,  without  the 
least  difficulty  5  yet,  by  indomhablo  perseverance,  triumphant  success  crowned  all 
his  efforts  in  consummating  the  greatest  improvement  in  the  common  plough  that 
has  ever  been  made. 

HUTCHIKSON'S  nrPHOVED  I'IOUOH. 

After  the  decease  of  Mr.  Wood,  Mathias 
Hutchinson,  of  Cajnaga  county.  New  York, 
who  is  now  living,  brought  out  an  improve- 
ment of  great  excellence  in  the  common  plough, 
in  which  the  standard  is  connected  ^vith,  or  is 
an  extension  4)f  the  land-side  of*  the  plough. 
The  accompanying  illustration  will  show 
Hutchinson's  improvement  in  the  construction 
of  the  common  plough,  to  prevent  clogging 
whon  coarse  manure  and  stubble  are  to  be 
ploughed  under.  It  will  be  perceived  that  the 
standard,  which  is  usually  attached  to  the 
mould-board  of  the  plough,  is  an  extension  of 

the  land-side.    By  this  arrangement,  a  large 

open  throat  is  formed,  so  spacious  that  coarse 
manure  or  stubble  cannot  clog  the  plough,  unless  such  materials  are  allowed  to 
accumulate  in  a  heap  so  large  that  the  furrow-slice  could  not  cover  it. 

I  have  used  one  of  these  ploughs  on  my  own  farm,  and  have  ploughed  under  long 
coarse  manure,  without  being  required  to  use  any  effort  to  keep  the  throat  of  the 
plough  clear,  where  a  plough  having  the  standard  attached  to  the  mouldboard 
would  clog  incessantly. 

It  is  a  strong  heavy  implement ;  gives  excellent  satisfaction  among  the  farmers 
oh  the  slopes  of  our  northern  lakes,  where  the  soil  is  hea^y  and  stony. 

As  Mr.  Hutchinson  is  not  a  manufacturer  of  agiicultural  implements,  M.  Alden 
&  Co.,  Auburn,  New  Yorkj  C.  C.  Bradley  &  Son,  Syracuse,  New  Yorkj  and 
Penfield  &  Co.,  Willoughby,  Lake  county,  Ohio,  are  able  to  furnish  this  style 
of  ploughs. 

SWIVEL  PLOUGH. 


The  illustration  herewith  shown  represents  a  strong  swivel  plough  for  heavy 
work  with  a  double  team.    It  is  made  by  the  Ames  Plough  Company,  Boston  and 
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New  York ;  and  is  designed  for  ploughing  level  land,  by  commencing  on  one  side  of 
the  field  and  working  back  and  forth,  -without  forming  any  dead  furrows.  The 
teftm,  when  taming  the  end,  gees  around  at  one  end  and  liaivs  around  at  the  other 
end,  always  turning  on  the  unploughed  ground.  As  a  side-hill  plough,  1  believe  it 
operates  well.  When  roads  are  being  made  along  a  side-hill,  such  a  plough  as 
this  will  be  found  exceedingly  convenient,  as  the  team  can  plough  directly  back 
and  forth ;  whereas  with  a  common  plough,  the  team  can  plough  only  when  travelling 
in  one  direction. 

CAST  CAST-STEEL  PLOUGHS. 

The  figure  herewith  given  represents  a  plough  that  has  become  exceedingly 
popular,  and  is  gaining  favor  every  year.  The  entire  iiiouldboard,  land-side, 
and  share,  are  made  of  cast  cast-steel.  The  metal  is  nin  in  a  mould  somewhat 
as  ploughs  of  cast-iron  are  made. 


Tliis  style  of  ploughs  is  a  perfect  paragon  of  neatness  and  practical  utility. 
Everybody  likes  them,  when  they  are  made  right,  with  a  hard  temper.  They 
are  manufactured  by  Collins  &  Co.,  212  Water  street,  New  York  city,  and  J. 
B.  Skinner,  Rockford,  Illinois.  Ne  other  plough 'will  excel  this  implement 
for  working  in  the  light  prairie  soils  of  the ,  west.  When  tempered  hard, 
they  never  clog ;  but  when  the  steel  is  ^^ft  as  iron,  so  that  it  can  be  cut  with 
the  point  of  a  jack-knife,  fine  soil  will  adhere  to  the  surface  and  give  as  much 
trouble  as  is  frequently  experienced  with  cast-iron  ploughs.  This  ploilgh  has 
been  before  the  public  sufiiciently  long  to  establish  the  point  that  steel  ploughs, 
when  the  irons  are  hardened  properly,  are  far  superior  to  iron  ploughs,  as  they 
will  draw  much  easier  and  last  longer. 

But  I  must  record  objections  that  practical  men  urge  against  some  steel  ploughs. 
In  a  great  many  instances,  they  state  that  then:  steel  ploughs'  were  not  pi'operly 
hardened,  for  whieh  reason  damp  soil  would  adhere  to  the  mouldboard  and 
canse  much  trouble.  The  manufacturers  of  this  kind  of  ploughs  claim  that  they 
can  and  that  they  do  niake  the  mouldboards  and  land-sides  much  harder  than  it 
is  possible  ta  harden  the  sheet  steel,  of  which  other  steel  ploughs  are  made. 
When  the  surface  becomes  finely  polished,  no  adhesive  soil  will  clog  the  plough. 
But  when  stones  and  gravel  scratch  the  surface  of  the  steel,  it  is  conclusi^  e 
evidence  that  the  steel  is  not  so  hard  as  it  should  be.  Remington  &  Co.,  llion, 
New  York,  and  M.  Alden  &  Co.,  Auburn,  New  York,  have  also  been  accustomed 
to  make  steel  ploughs.  At  the  Peekskill  Plough  Works,  Peekskill,  New  Ymk, 
there  are  about  twelve  hundred  difierent  ploughs  manufactured. 
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PLOUGHINQ  UNDER  GREEN  CROPS. 

When  turning  under  a  crop  of  red  clover, 
tall  grass,  weeds,  maize  or  broom  cornstalks, 
farmers  liave  always  experienced  a  difficulty 
in  covering  up  such  materials  with  the  farrow 
slices.  Ploughmen,  from  time  immemorial, 
have  been  accustomed  to  draw  under  all 
such  materials  by  means  of  a  chain  attached 
to  the  plough-beam  and  whiffletree,  asrepre 
sented  by  the  accompanying  illustration. 

Although  this  is  an  ancient  device,  but 
few  farmers  are  acquainted  with  this  mode 
of  dragging  the  tops  of  growing  plants  be- 
neath the  furrow  slice  with  a  chain;  and 
the  contrivance  possessed  such  novelty,  that 
letters-patent  were  granted  to  J.  &  L.  Kil- 
mer, Bamesville,  Schoharie  county  New 
York.  It  is  a  good  invention,  and  as  it 
has  been  common  property  for  so  many 
years,  formers  will  use  it  without  paying 
the  patentees  a  royalty,  from  year  to  year. 
The  examiners  in  the  Patent  Office  ought 
to  have  been  so  well  posted  in  the  improve- 
ments in  agricultural  implements  and  useful 
inventions,  that  they  would  not  have  com- 
mitted the  egregious  blunder  of  granting 
letters-patent  on  a  device  that  has  been  in 
general  use  in  the  Old  World  and  in  America 
ever  since  the  plough  was  constructed  with 
an  improved  mouldboard. 

The  object  of  the  small  chain  B  extending 
from  the  large  chain  to  the  plough-rong,  is  to 
.keep  the  bight  of  the  large  chain  as  far 
back,  and  upon  the  turning  furrow  slice,  as 
it  can  be  without  being  buried  beneath  it 
as  it  turns  over. 

With  a  chain  attached  to  a  plough  in  this 
manner,  I  hafve  turned  under  tall  maize,  red 
clover,  and  weeds,  so  neatly  that  it  was  diffi 
oult  tp  determine  what  kind  of  plants  occupied  the  land  previous  to  being  ploughed. 

THE  DOUBLE  STEEL  PLOUGH. 


The  illustration  herewith  given  represents  a  steel  plough  similar  to  the  far  famed 
**  Michigan  sod  and  sub-soil  plough ''  that  has  gained  such  a  world-wide  reputation. 
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This  is  manufactured  by  the  Ames  Plough  Company,  Boston,  and  also  New 
York  city.  It  meeds  little  or  no  explanation.  The  figure  of  the  plough  gives  the 
reader  about  as  correct  an  idea  of  the  implement  as  if  he  were  to  see  the  plough 

The  question  will  doubtless  be  asked,  why  have  two  ploughs  on  one  beam  ?  Or, 
wherein  consists  the  advantage  of  having  a  small  plough  in  front  of  the  large  one? 
I  answer,  this  plough  is  adapted  to  a  peculiar  kind  of  ploughing.  When  the 
stratum  of  mould  which  constitutes  the  soil  is  thin,  and  rests  on  a  compact  and 
cold  sub-soil,  this  kind  of  plough  should  never  be  employed,  as  it  will  turn  the 
mould  which  is  needed  at  the  surface,  several  inches  beneath  this  cold  unfertile 
ground.  But  when  there  is  a  deep  soil  of  muck  or  vegetable  matter  resting  on 
a  clay,  or  clay  loam  soil,  this  kind  of  plough  should  be  employed  to  bring  up 
some  of  the  heavy  soil  to  mingle  with  the  light  soil. 

SUB-SOIL  PLOUGHS  AXD  PLOUGHING. 

There  are  several  kinds  of  sub-soil  ploughs ;  and  certain  ploughs  that  are  more 
properly  trench  ploughs  are  designated  as  sub-soil  ploughs.  A  sub-soil  plough 
has  no  mouldboard  nor  land-side.     The  implement  is  properly  a  pulverizer. 


The  accompanying  illustration  represents  a  sub-soil  plough,  manufactured  by 
Ames  Plough  Company,  Boston,  Massachusetts,  which,  I  believe,  has  thus  far 
given  fair  satisfaction.  Another  kind,  manufactured  by  R.  H.  Allen  &  Co., 
189  Water  street.  New  York  city,  has  a  flange  bolted  to  one  side  of  the  standard, 
which  elevates  the  sub-soil  much  more  than  the  kind  represented  by  the  illustra- 
tion herewith  given. 

The  sub-soil  plough  is  drawn  in  the  furrow  made  by  the  common  plough.  Its 
office  is  to  break  up  the  compact  and  impenrious  substratum  of  heavy  soil,  leav- 
ing it  in  the  furrow  where  it  is  broken  up.  Sub-soil  ploughs  can  be  used  ad- 
vantageously and  profitably  only  on  those  farms  where  the  surfac«-soil  is  thin 
and  the  sub-soil  exceedingly  compact  and  not  sufficiently  fertile  to  admit  of  being 
thrown  upon  the  surface.  On  many  of  the  farms  lying  on  the  slopes  of  our 
northern  lakes,  where  there  is  but  a  thin  sti*atum  of  mould  which  should  be  kept 
on  the  surface,  the  sub-soil  plough  should  be  employed  everj'  season,  as  often  as 
the  land  is  ploughed,  until  the  entire  ground  is  pulverized  for  fifteen  or  twenty 
inches  in  depth.  If  a  fanner  has  but  a  single  team,  ho  may  work  Ids  sub-soil 
plough  by  cutting  one  furrow  with  the  common  plough,  and  then  hitch  his  team 
to  the  sub-soil  plough,  and  plough  alternately  around  the  land.  This  is  a  slow 
way  to  plough,  but  it  is  better  to  do  so  than  not  to  pulverize  the  compact  im- 
pervious soil.  The  most  convenient  and  expeditious  way  is  to  employ  one  team 
to  follow  another,  working  a  common  plough  first,  and  following  with  a  sub-soil 
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plough  in  every  furrow.     Ground  must  be  sub-soiled  several  times  before  tlie 
hard  impeiTious  substratum  will  be  thoroughly  pulverized. 

gilbeht's  combined  plough. 

Mr.  P.  M.  Gilbert,  Kewanee,  Illinois,  has  invented  and  put  into  succeasfBl 
and  satisfactor}'  operation  a  combined  sub-soil  and  surface-soil  plough.  I  failed 
to  get  a  Bketch  of  it.  The  invention  consists  simply  of  a  sub-soil  plough  or  pul- 
verizer, attached  to  any  common  plough. 

The  advantage  consists  in  this— one  man  can  hold  two  ploughs  when  this  at- 
tachment is  in  iisc,  whereas,  when  the  sub-soiler  is  separate  from  the  surface-soil 
plough,  two  men  ai'e  required.  This  sub-soil  attachment  costs  but  a  few  dollars, 
and  ha«  succeeded  admirably  wherever  it  has  been  introduced.  So  soon  as 
American  fanners  perceive  and  appreciate  the  importance  of  sub-soiling  such  land 
as  requires  the  nse  of  the  sub-soil  plough,  such  a  plough  as  Mr.  Gilbert's  will  be 
required  as  well  as  the  common  plough.  I  have  not  been  able  to  ascertain 
whether  this  style  of  plough  is  made  further  cast  than  Illinois. 

PFEIL^S   OAKa  AKD  TEEXCH  PLOUGH. 

The  illustmtion  herewith  given  represents  a  gang  plough  made  by  J.  C.  Pfeil, 
Arenzville,  Cass  county,  Illinois,  which  is  received  with  no  little  favor  at  the 
west.  Almost  incredible  stories  are  told  of  its  excellence  and  efficiency  in  plough- 
ing the  prairie  iields  of  Illinois  and  other  States. 


The  depth  of  the  furrow  is  regulated  by  the  crank-axle,  which  is  so  arranged 
that  the  ploughs  can  be  driven  deeper  or  shallower,  at  the  pleasure  of  the  driver 
when  the' team  is  moving,  by  means  of  the  lever.  The  proprietor  states  that  this 
ganfif  or  sulky  plough  will  cut  a  furrow  from  two  to  ten  inches  deep. 

The  illustration  gives  such  a  fine  representation  of  the  sulky  plough  that 

further  description  is  deemed  unnecessary.     The  *  committee  who  tested  the 

draught  of  this  plough  with  a  dyiuunometer  state,  that  it  ran  lighter  by  140 

pounds  than  other  ])loughs  when  rupning  at  the  same  depth  and  h»ld  by  the 

ploughman  uhile  on  foot. 
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KN^OX's  HOESE  HOE. 

Although  large  numbers  of  this  hoe  have  been  in  use  for  several  years,  the 
m«ass  of  small  farmers  do  not  know  there  is  such  u  labor-saving  implement  in 
existence. 


Arranged  like  the  illastration  herewith  given,  this  hoe  is  designed  for  cultiyating 
Indian  com,  broom  com,  sorghum,  potatoes,  and  all  kinds  of  root  crop9,  the  first 
time  the  rows  are  dressed  out.  It  is  a  very  light  and  effective  implement.  The 
£ront  tooth  operates  as  a  coulter  to  dig  up  the  soil,  and  to  give  steadiness  to  the 
implement  when  it  is  in  use.  The  two  side  ploughs  may  be  changed  £nom  side  to 
side,  for  the  purpose  of  turning  the  earth  towards  or  away  from  the  rows  of  growing 
plants.  The  broad  rear  tooth  cuts  up  the  grass  and  weeds  most  effectmuly,  and 
pulverizes  the  surface  of  the  soil.  The  prongs  in  the  rear  sift  the  dirt  and  weeds, 
leaving  the  surface  of  the  ground  level,  and  the  grass  and  weeds  exposed  to  the 
boming  sun,  where  they  soon  wilt  and  die.  Where  the  rows  are  too  close  together 
to  admit  this  implement  to  pass  freely  between  the  plants  tl^e  side  ploughs  can  be 
removed. 

ICNOX^S   COTTON  HORSE  HOE. 

The  horse  hoe  herewith  represented  is  similar,  in  some  respects,  to  the  pre- 
ceding implement.  The  bioad  steel  tooth  is  designed  more  particularly  for  the 
cultivation  of  the  young  cotton  plants,  young  carrots,  and  all  other  roots  where 


level  cultivation  is  preferable  to  ridges  or  hills.  It  is  so  simple  that  further  ex- 
planation seems  quite  unnecessary.  Teeth  of  several  different  sizes  are  manu- 
Cactured  by  the  Ames  Plough  Company,  Boston,  Massachusetts,  and  53  Beekman 
street,  New  York  city.  Farmers  at  a  distance,  therefore,  can  pmchase  the  teeth, 
and  if  they  choQse  can  apply  them  to  old  implements  a^  they  are  worn  out  or 
become  useless. 
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Howe's  expa^j^ding  cultivator. 


The  implement  herewith  represented  is  made  by  the  Ames  Plough  Company, 
and  is  similar  to  Knox's  horse  hoe,  previously  mentioned. 


The  forward  tooth  of  this  cultivator  is  a  small,  double  mouldboaid  plough,  wliicli 
throws  up  two  ridges.  Each  of  the  side  ploughs  turns  a  furrow  towards  these 
ridges.  The  rear  tooth  digs  up  the  soil  beneath  the  ridges,  and  the  prongs  sift 
out  the  weeds  and  grass,  leaving  them  on  the  surface. 

The  superior  feature  of  this  cultivator  consists  of  the  expanding  bars,  which 
enables  the  operator  to  place  the  side-ploughs  three  feet  or  less  apart,  for  the 
purpose  of  stirring  the  entire  surface  where  the  rows  are  four  feet  apart.  The 
implement  is  similar  to  the  Knox  hoe,  and  is  manufactured  by  the  same  company. 

LEFT-HANDED  PLOUGHS. 

With  some  excellent  farmers,  left-handed  ploughs  are  in  common  use ;  and  those 
farmers  will  not  be  induced  to  use  ploughs  that  turn  the  furrow-slices  to  the  right. 
In  some  counties  in  Pennsylvania,  almost  every  farmer  employs  left-handed  ploughs 
only,  under  the  erroneous  impression  that  the  plough  that  turns  the  fnrrow-suce 
to  the  lett  instead  of  the  right  hand  requires  less  force  of  the  team  to  draw  it. 
Of  course,  xhe  near-side  horse  or  ox  must  necessarily  ti'avel  in  the  furrow,  where 
a  left-handed  plough  is  employed  instead  of  a  right-handed  implement.  In  those 
localities  where  the  left-handed  ploughs  are  used  in  preference  to  those  that  turn 
the  furrow-slices  to  the  right,  teams  of  horses  are  driven,  for  the  most  part,  with 
a  single  line  j  and  double  lines  for  driving  teams  are  as  rare  a  sight  in  those 
localities  where  the  left-handed  ploughs  are  in  vogue,  as  teams  driven  with  a 
single  line  where  none  but  right-handed  ploughs  are  in  use. 

I  should  not  have  alluded  to  this  subject,  but  for  the  fact  that  some  farmers 
and  agricultural  writers  have  insisted  that  left-handed  ploughs  are  superior  to 
right-handed  ploughs ;  and  that  they  could  commence  ploughing  in  the  middle  of 
a  field  with  a  left-handed  plough,  and  turn  all  the  furrows  inwaid  ;  but  that  they 
could  not  do  this  with  a  plough  that  turns  its  furrow-slice  to  the  right. 

Whatever  can  be  ploughed  \nth  a  left-handed  plough  may  be  ploughed  with 
a  right-handed  plough,  with  equal  facility  in  every  respect.  One  \rill  require  no 
more  force  to  draw  it,  if  constructed  of  the  same  form,  than  the  other ;  one  will 
do  just  as  good  work  as  the  other,  and  no  better,  nor  worse,  so  far  as  force  is 
concerned.  A  man  who  has  always  used  a  left-handed  plough  only,  might  ex- 
perience difficulty  in  holding  a  right-handed  i^lough,  until  after  he  has  had  several 
davs'  practice  wdth  that  kind  of  implement. 

In  this  connection  it  is  proper  for  me  to  mention  that  the  share  or  point  of  a  right- 
handed  plough  is  always  bolted  on  with  a  left-handed  screw,  while  the  bolt  that 
holds  the  point  on  a  left-handed  plough  is  a  right-handed  screw.  Every  plough- 
boy  knows  this  to  be  a  fact  j  and  he  can  give  a  philosophical  reason  why  it  should 
be  so.     But  I  have  met  with  editors  of  agricultural  papers  who  were  utterly 
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^^orant  of  this  fact  until  it  was  pointed  out  to  them.  I  record  these  things  not 
for  practical  fanners,  for  they  are  abeady  familiar  vdih  them,  but  fyr  beginners 
who  are  leaving  the  city  and  commencing  farm  operations,  and  who  have  almost 
everything  yet  to  learn. 

spin'k's  A^'TI-CLOGGING  coultek. 

The  illustration  herewith  given 
represents  a  new  and  eminently 
useful  coulter  to  prevent  clogging 
when  ploughing  stubble  ground, 
or  when  turning  under  coarse  ma- 
nure or  clover.  It  can  be  readily 
attached  to  the  beam  of  almost  any 
plough  with  the  same  fastening 
that  is  required  to  secure  an  ordi- 
nary coulter  in  the  desired  position. 
The  shank  of  the  coulter  should 
stand  perpendicularly  on  the  beam 
of  the  plough,  as  represented  by 
the  illustration.  The  upper  part 
of  the  blxuie  is  made  as  repre- 
sented by  the  figure,  with  the 
upper  point  bending  over  to  the 
left  three  or  four  inches  from  a  line  xsith  the  shank.  As  the  stubble  or  coarse 
manure  is  forced  up  along  the  ed^e  of  the  blade,  it  is  conveyed  to  the  left  of  the 
fihank  and  falls  off  the  point  of  the  blade  instead  of  being  gathered  beneath  the 
beam  to  clog  the  plough. 

Any  ingenious  bla^smith,  with  this  illustration  before  him,  will  be  able  to 
make  such  a  coulter  with  little  difficulty.  This  device  was  invented  by  M.  A. 
Spink,  Rensselaer  Falls,  New  York.  It  has  not  come  into  general  use,  as  very 
few  farmers  know  anything  of  its  merits,  and  a  small  proportion  only  have  seen 
such  a  device. 

mead's  conical  plough. 


R.  H.  Allen,  7S9  Water  street,  New  York  city,  has  an  improved  plough  of  great 
2xcellence,  denominated  the  "  Cylinder  Plough,"  because  the  mouldboanl  is  made 
of  a  curvatxu'e  to  fit  a  perfect  cylinder.  The  plough  herewith  represonted  received 
its  name  from  the  mathematical  principles  on  which  the  mouldboard  is  constructed. 
The  concavity  of  the  mouldboard,  instead  of  being  made  to  correspond  to  the 
surface  of  a  cylinder,  Is  constructed  to  coincide  with  the  surface  of  a  cone,  with 
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the  large  end  of  the  cono  to  the  front  part  of  the  plough,  which  is  the  meanB  of 
giving  an  e^isy  separation  of  the  fiiiTow-slicea,  as  they  are  cut  loose  and  turned 
over.  By  this  peculiar  form  of  the  mouldboaid  the  furrow-slices  are  more 
thoroughly  pulverized  than  when  the  board  is  made  to  fit  the  straight  smfaeo  of 
a  cylinder. 

When  the  furrow-slice  risoe  on  the  mouldboard,  the  tendency  in  to  pulverize 
and  separate  one  side  of  the  funow-slico  more  than  the  other.  Tliis  operation 
can  be  perceived  wlien  ploughing  stubble  ground.  In  this  conical  mouldboard 
the  adjustment  and  distribution  for  overcoming  the  friction  of  mising  and  turning 
a  furrow  is  very  evenly  balanced.  I  went  from  New  York  city  to  New  Haven 
expressly  to  test  one  of  these  ploughs  with  my  own  hands.  After  adjusting  it 
to  run  as  I  desued  to  have  it,  I  walied  behind  it  as  it  ph)ughetl  eight  times  in 
Quocession  around  the  land,  without  any  one's  touching  the  handles,  except  at  the 
ends  when  the  team  was  turning  around ;  and  even  then  it  was  not  necessary  for 
me  to  take  hold  of  the  handles,  as  the  plough  would  have  kept  erect  when 
ploughing  across  the  ends.  That  test  proved  conclusively  that  this  plough, 
manufactured  by  Solomon  Mead,  New  Haven,  Connecticut,  is  about  as  evenly 
balanced  as  a  plough  can  bo.  The  draught  is  much  lighter  than  most  other 
ploughs,  which  is  proved  by  the  peculiar  form  of  the  share,  the  wing  of  which  is 
uncommonly  broad  and  lies  as  flat  as  is  practicable  to  make  it.  Tliis  position 
and  shape  of  the  cutting  edge  of  the  share  enters  the  ground  much  more  easily 
than  when  the  wing  of  the  ploughshare  does  not  lie  do  flatly. 

This  plough  is  adapted  to  all  kinds  of  ploughing,  and  I  know  of  no  other 
plough  that  will  excel  it  for  turning  ?od  or  stubble  of  all  kinds.  Mr.  Mead 
manufactures  several  sizes  of  this  improved  plough,  and  also  an  excellent  eido- 
hill  plough,  the  mouldboards  of  which  are  constructed  on  tlie  conical  principle. 

KisHwrrz's  hae»ow 


Tlio  accompanying  illustration  represents  a  new  style  of  pulveiizer,  invented 
by  F.  Nishwitz,  142  Fh^  street,  Williarosborg,  Lon^  ii^land,  New  York.  The 
principle  of  constmction  is  quite  new,  but,  by  those  w-ho  have  used  it,  the  opera- 
tion is  said  to  be  eminently  eflbctive.  The  wooden  frame  consists  of  two  pieces 
of  hard,  tough  timber,  about  two  inches  in  thickness  by  eeven  or  eight  inches 
Avdde,  held  in  position  by  the  cross-bar,  which  is  firmly  bo)  ted  to  the  side  pieces, 
as  represented  by  the  illustration.  By  taking  ofit  the  bolts  which  secure  the- 
cross-bai',  the  ^^ngs  can  be  spread  further  apart  or  brouglit  nearer  together. 

The  pulverizers  consist  of  seveml  sharp-edged  circular  disks,  about  one  foot  in 
diameter,  being  concave  on  one  side  and  cjonvex  on  the  oth<^.  When  the  wheels, 
or  disks,  are  cast,  a  round  steel  pin,  about  three-fomlhs  of  an  inch  in  diameter,  is 
mseried  in  the  mould,  thus  furnishing  a  steel  journal  for  eacli  disk.  A  bolt  with 
a  nut  at  the  upper  end  is  passed  through  a  socket-standard,  which  holds  the  disks 
in  their  position. 
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WLeji  the  pulveriaer  is  in  use  .the  disks  axe  set  at  any  desired  angle  to  the  line 
of  draught,  and  each  disk  thus  pulverizes  and  turns  over  a  nanow  furrow-slice. 
The  difiks  operate  by  cutting,  lifting,  and  turning  over  a  few  inches  m  depth  of 
the  entire  siirface  of  the  land.  Wherever  it  has  been  thoroughly  tested,  I  be- 
lieve the  implement  lias  given  excellent  satisfaction. 

In  manufacturing  this  kind  of  implements  it  is  eminently  important  that  the 
clasp  Of  loop  in  which  the  steel  pins  turn  or  work  should  be  at  least  two  inches 
broad.  If  they  are  made  narrow  the  friction  is  so  intense  that  either  the  gudgeon 
or  the  box  will  be  cut  out  in  a  short  period.  This  kind  of  pulverizer  will  evi- 
dently leave  the  surface  of  the  land  much  lighter  than  the  ordinary  harrow,  as 
the  disks  cut  their  way  through  the  soil  and  lift  it  up  without  compressing  a  por- 
tion of  it,  as  is  done  by  conunon  harrow  teeth.     Thei-e  ought  to  be  a  betmng  on 

both  sides  of  the  disk,  instead  of  being  all 
on  one  side.  If  the  steel  were  to  extend 
entirely  through  the  hub  of  the  disk  and 
were  supported  by  two  boxes  instead  of 
one,  the  steel  pins  would  wear  much  longer, 
and  would  run  more  easily  than  when  the 
disoa  are  supported  by  the  bearing  on 
only  one  side  of  the  disk. 

HICILS'^  TRIANOULAR  HARROW. 

Edward  Hicks,  Korih  Hempstead,  Long 
Island,  has  furnished  the  accompanying 
description  pf  a  triangular  harrow,  which 
can  be  made  in  a  new  country,  when  a 
farmer  has  but  little  to  do  and  has  no 
money  to  eicpend  for  an  expensive  harrow. 

The  illustration  shows  the  three-horse 
whifiletree  bolted  to  the  forward  end  of 
the  stem-pieoe'of  the  front  part  of  the 
harrow,  and  the  manner  of  hitching  the 
traces  of  each  hor^e  or  mule  is  clearly 
represented  by  the  lines  which  indicate 
the  traces.  The  guiding  reins  or  lines 
are  shown  as  they  are  employed  when  three 
horsey  are  used.  The  heads  of  the  horses 
are  coupled  together  with  small  ropes  or 
straps.  Everything  is  so  very  plain  that 
further  explanation  is  not  required.  The 
timber  of  which  such  a  hanow  is  made 
should  be  about  three  inches  square,  and 
bo  tough  and  hard. 

CHEAP   LAKD-ROLLERS. 

For  certain  kinds  of  work  there  is  no  farm  implement  of  greater  efficiency 
in  pulverizing  the  soil  than  a  good  roller.  On  some  iarms,  where  the  soil  is  heavy 
and  disposeil  to  b«  cloddy,  a  good  roller  is  indispensable  to  thorough  cultivatiou  j 
but  where  the  soil  is  hght,  always  dry,  and  never  lumpy,  a  roller  is  of  little  value. 

Most  farmers  want  a  cheap  "roller.  Few  men  feel  wilhng  to  pay  $25  to  840 
for  a  roller.  Farmers  who  have  limited  meani  and  a  small  &nn  cannot  afford 
to  purchase  a  land-roller  at  such  an  expensive  rate.  A  cheap,  plain  log  roller  is 
objectionable,  because  it  is  hard  to  turn  around,  as  the  team  must  slide  one  end 
around  by  main  force ;  this  is  particulai'ly  objectionable  when  rolling  young  grain 
or  grass,  as  the  end,  in  sweeping  around  will  shove  the  mellow  earth  up  in  a  ridge. 
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A  cheap  and  excellent  roller  may  be  made,  by  an  ordinary  mechanic,  at  a  small 
expense.  Select  a  log  abont  three  feet  in  diameter,  or  a  smaller  log  will  subserve 
a  good  piupose.  Saw  it  into  cuts  one  foot  long.  Let  the  saw  be  put  in  good 
order,  so  that  the  cuts  may  bo  sawed  off  true.  Find  the  centre,  with  a  compass, 
and  dress  off  the  periphery,  so  as  to  make  a  roimd  block  wheel.  Eight  such  block 
wheels,  having  an  inch  and  a  half  hole  bored  through  the  centre  of  each,  strong 
on  a  round  iron  bar,  with  a  woollen  washer  between  the  wheels,  will  make  as 
cheap  and  convenient  roller  as  any  farmer  can  desire.  Every  wheel  will  revolve 
independently  of  the  other.  The  spindle  or  journal  should  be  entirely  straight, 
the  rough  places  filed  off  smoothly,  and  the  bearings  at  the  ends  of  the  bar  be 
either  tmned  round  or  filed  as  nearly  round  and  true  as  may  be  practicable. 

When  boring  the  holes  through  the  centre  it  will  be  necessary  to  make  a  stay, 
like  a  four  legged  stool,  to  hold  the  auger  when  boring  at  a  right  angle  to  the 
side  of  the  wheel. 

Some  kinds  of  timber,  when  dressed  out  in  block  wheels,  will  crack  badly. 
Therefore,  to  avoid  large  cracks,  the  timber  ought  to  season  one  year,  under  shelter, 
with  the  bark  on.  Then  there  will  be  no  cracks  to  injure  the  block  wheels.  Such 
a  roller  may  be  made  of  white  wood,  oak,  white  elm,  or  sycamore  wood}  the  latter 
kind  of  wood  is  much  less  liable  to  crack  badly  than  timber  that  will  split  freely. 

The  size  of  a  roller  has  been  alluded  to  frequently  by  agricultural  writers,  and 
in  some  instances  small  rollers  have  been  recommended  as  far  superior  to  those 
of  a  large  diameter,  as  the  small  ones  would  crush  more  clods  than  a  large  one. 

I  have  made  rollers  of  both  kinds,  and  have  used  them  extensively,  and 
my  experience  warrants  the  statement  that  the  best  roller  that  I  ever  met  with  was 
made  with  my  own  hands.  It  was  in  two  sections,  made  of  plank,  was  four  feet 
in  diameter,  eight  feet  long,  and  would  draw  much  easier  and  crush  more  lumps 
of  earth  than  a  smaller  one. 

The  best  time  to  roll  land  is  a  consideration  of  much  importance.  The 
object  is  to  mash  the  hard  lumps.  If  the  ground  be  rolled  when  they  are  hard 
and  dry,  many  of  them  will  be  pressed  into  the  mellow  earth  without  being  pul- 
verized. But  soon  after  a  shower  all  the  hard  lumps  will  fall  to  atoms  with  a 
slight  pressure.  This  is  the  best  time  of  all  others  to  speed  the  roller,  as  it  will 
do  thorough  work.  Let  it  be  borne  in  mind  that  a  good  roller  for  some  land  is 
quite  as  important  as  the  plough,  and  more  so  than  the  harrow.  But  land  should 
not  be  rolled  when  the  surface  is  too  wet. 


alden's  horse  hoe. 


The  illustration  ac- 
companying this  subject 
represents  a  horse  hoe 
guided  by  thills,  which 
has  recently  been  im- 
proved by  M.  Alden  & 
Co.,  Auburn,  New  York. 
The  machine  is  an  ex- 
cellent labor-sa\dng  im 
plement,  as  I  know  from 
practical  experience,  hav- 
ing used  one  of  them  on 
my  own  farm.  On  stony 
ground,  the  teeth  of  this 
hoe  being  broader  and 
more  flat  on  the  bottom 
than  some  other  horse 
hoes,  it  will  not  enter  the 
Boil  as  quickly  as  those 
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teeth  that  stand  at  a  more  acute  angle.  This  horse  hoe  can  be  employed 
for  dressing  out  all  kinds  of  hoed  crops ;  and  those  who  have  used  it  among  younff 
cotton  plants  state  that  there  is  no  horse  hoe  now  m  the  market  that  can  excel 
this  implement  for  facility  of  handling  and  efficiency  of  operation  in  dressing  out 
the  young  cotton  plants.  The  large  steel  tooth  may  be  attached  to  the  frame 
either  forward  or  in  the  rear ;  and  the  side  teeth  may  be  detached  or  changed 
to  any  desired  angle,  or  set  to  throw  the  soil  towards  or  away  from  the  growing 
plants.  I  have  met  with  no  other  horse  hoe  that  is  constructed  to  perform  eo 
great  a  variety  of  operations  as  this.  By  removing  all  the  teeth  and  attaching 
a  broad- winged  steel  tooth,  one  horse  will  hill  or  "earth  up''  more  celery  than 
can  be  done  by  twenty  laborers  with  hand  hoes.  The  teeth  are  removed  from 
the  frame  and  a  marker  attachment  is  boltedto  it,  for  marking  out  the  ground 
for  any  kind  of  crops.  A  pronged  tooth  is  bolted  to  the  frame,  in  the  place  of 
the  cultivator  tooth,  and  the  implement  is  then  changed  into  a  potato  digger. 
The  thills  enable  the  operator  to  manage  this  hoe  with  far  more  dexterity  and 
skOl  than  if  the  implement  were  drawn  simply  by  the  traces  j  and  when  turning 
the  horse  around  at  the  ends  of  the  rows,  he  can  be  guided  so  as  to  break  down 
much  less  com  than  if  there  were  no  thlHs.  The  braces  that  are  bolted  to  the 
thills  are  so  arranged  that  the  teeth  can  be  set  to  enter  the  ground  more  easily, 
or  the  pitch  of  the  teeth  may  be  only  enough  to  cause  them  to  enter  the  ground 
one  or  two  inches. 

tbue's  potato  planter. 

The  illustration  accompanying  this  article  represents  a  potato  planter,  invented 
by  Mr.  J.  L.  True,  Garland,  Maine,  which  is  drawn  by  one  or  two  horses,  and 
guided  by  one  man  by  means  of  handles,  similar  to  the  management  of  a  plough. 


The  machine  is  supported  on  two  drive  wheels,  similar  to  the  driving  wheels 
of  a  mowing  machine.  The  di'iving  wheels  work  the  dropping  and  cutting 
apparatus.  In  the  bottom  of  the  hopper  which  contains  the  potatoes  to  be  planted 
there  is  a  sink  on  each  side  of  a  slide,  which  is  worked  back  and  forth  by  means 
of  a  crank  or  pitman.  One  or  more  potatoes  drop  down  into  the  recess,  when 
the  slide  forces  the  potato  against  a  knife,  which  cuts  off  all  that  extends  below 
the  knife.  After  it  is  cut  off,  the  piece,  or  pieces,  drop  down  into  the  furrow  that 
is  opened  to  receive  the  seed.  The  furrow  is  opened  by  a  small,  double  mould- 
board  plough,  and  the  seed  drops  directly  behind  it,  before  the  mellow  soil,  or 
clods  or  sods,  have  time  to  roll  down  into  the  furrow.  A  scraper  of  peculiar  form 
follows  the  plough,  which  fills  the  farrow  with  mellow  soil,  covering  the  potatoes 
as  neatly  as  it  can  be  done  by  hand.  Immediately  in  the  rear  of  every  other  part  of 
the  planter  there  is  a  cast-iron  roller,  which  rolls  every  row.  The  drive  wheels 
make  marks  sufficiently  distinct,  where  the  land  is  well  prepared,  for  a  guide, 
when  returning,  to  enable  the  operator  to  plant  the  rows  the  desired  distance  apart. 
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The  seed  is  dropped  in  hills  forming  tows  only  one  way.  The  seed  may  be 
dropped  at  any  desired  distance  apart,  hy  means  of  pinions  of  different  sizesj 
which  increase  or  diminish  the  reciprocating  motion  of  the  slide  in  the  bottom  oi 
the  hopper. 

I  have  been  familiar  with  this  planter  for  several  years ;  have  worked  it  when 
planting  potatoes,  and  I  am  satisfied  that  it  is  a  great  labor-saving  machine. 

BPAlTLDrNO's  POTATO  PLANTER. 

As  I  was  about  finishing  this  chapter,  I  was  invited  to  see  a  potato  planter 
which  was  being  made  by  Edward  Spaulding,  189  Water  street,  Kew  York  city, 
which  promises  to  perform  satisfactorily  the  operation  of  planting  potatoes  that 
have  been  cut  up  into  sets.  I  shall  merely  Record  a  partial  description  of  it,  as 
it  was  not  completed  at  the  time  of  inspection.  Still,  it  is  a  matter  of  interest 
io  know  that  such  a  groat  labor-saving  machine  is  about  to  bo  oficred  to  the 
farmers  of  our  country. 

In  order  to  furnish  an  idea  of  its  operation,  I  will  simply  state  that  a 
plough,  similar  to  the  one  attached  to,  Mr.  Trucks  planter,  which  is  illustra- 
•ted  on  a  preceding  page,  opens  a  furrow,  a  distributing  apparatus  drops  the 
potatoes,  and  a  coverer  hauls  the  soil  over  them.  The  pieces  of  potatoes,  oi 
the  sets,  are  deposited  in  a  box,  on  one  side  of  which  there  is  a  system  of  revolv- 
ing spears,  operated  by  machinery,  each  of  which  is  tlu'ust  down  into  a  piece  of 
potato,  and  carries  it  around  to  the  point  whore  it  is  to  be  slipped  off  the  speai 
and  dropped  into  the  drill. 

Judgmg  from  an  examination  of  some  of  the  parts  of  this  planter,  there  ap- 
pears to  be  nothing  to  prevent  it,  when  completed,  from  proving  a  success.  Should 
this  machine  not  succeed  satisfactorily,  there  is  reason  to  believe  that  a  similai 
planter  will  eventually  be  brought  out,  that  will  drop  potatoes  after  they  have 
been  cut  as  accurately  as  it  can  be  done  by  hand. 

POTATO  DIGGBBfl- 

Several  small  fortunes  have  been  ezpetided  Within  a  few  years  past  in  securing 
lettere-patent  for,  and  manufactmiiig,  potato  diggers.  Scores  of  potato  diggers 
have  been  invented,  patented,  manufactured  to  a  Bmited  extent,  and  sold  to  farm- 
ers with  the  assurance  that  the  machines  would  perform  in  the  most  satisfactory 
manner  all  that  is  required  of  a  digger,  ot  no  money  would  be  demanded  of  the 
purchaser.  It  is  said  that  patents  have  been  issued  at  the  Patent  Office  on 
nearly  two  hundred  devices  for  digging  potatoes.  And  yet  American  farmers  are 
chagrined  at  the  thought  that  among  tne  long  array  of  these  implements  they 
cannot  point  to  one  that  is,  to  all  intents  and  purposes,  an  implement  possessing 
efficiency  to  warrant  its  manufacture,  utless  the  diggers  hereafter  iDustrated  and 
noticed  shall  prove  to  be  the  implements  desired. 

Digging  potatoes  is  a  peculiat  operation.  Inventors  of  horse-diggers  have  hot 
appeared  to  fully  understand  what  is  really  required  in  a  successful  digger.  They 
have  not  fully  understood  the  principles  of  mechanics,  the  scieUce  of  force  And 
motion,  of  friction  and  resistance,  the  correct  velocity  and  shape  of  the  working 
parts  of  a  machine  for  digging  potatoes,  and  the  Jthmense  amount  of  labor  re- 
(]uired  to  plough  tip,  dig  ovet,  and  thoroughly  pulverize  a  strip  of  soil  one  foot 
or  moi-e  wide  and  half  a  foot  in  depth,  and  at  last  leave  the  potatoes  on  the  sur- 
face of  the  ground. 

Eveiy  pi-actical  farmer  understands  how  tnuch  force  is  required  to  simply  break 
np  a  furrow  slice,  one  foot  in  width  and  six  inches  deep..  But  a  potato  digger, 
in  order  to  operate  Satisfactorily,  must  break  up  the  soil,  pulverize  it  most 
thoroughly,  and  separate  the  potatoes  from  the  loose  dirt.  To  perform  such  an 
operation  as  fast  as  a  team  will  ordinarily  move,  requires  the  combined  force  of  at 
least  foiu:  or  five  strong  horses* 
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The  chief  difficulty  with  all  the  diggers  haa  been  the  imperfect  manner  of  sep- 
arating the  potatoes  from  the  dirt.  The  digging  apparatus — ^the  plough  part — 
of  a  great  many  machines  appeared  to  operate  in  the  most  satisfactory  manner, 
bnt  me  separating  apparatus  failed.  The  potatoes  would  be  covered  up  in  the 
dirt.  The  consequence  was  that  there  Were  more  than  enough  potatoes  left 
buried  in  the  loose  earth  than  w  ould  pay  a  laborer  for  digging  the  crop  by  hand. 
Much  more  force  is  reqriired  to  elevate  the  earth  and  the  potatoes  than  inexpe- 
rienced men  usually  suppose.  Consequently,  in  calculating  the  dimensions  of  the 
different  parts  of  the  plough  and  the  separator,  almost  every  inventor  has  failed*  to 
construct  his  digger  so  as  to  bring  the  earth  and  potatoes  so  high  above  the 
surface  of  the  ground  that  there  might  be  sufficient  space  beneath  the  separator 
for  the  loose  dirt  to  paas  through  freely.  For  example,  we  will  suppose  that  the 
plough  runs  beneath  five  inches  in  depth  of  earth  j  therefore,  in  order  to  give 
sufficient  room  under  the  shaker  for  the  loose  earth  to  drop  through  reamly, 
the  under  side  of  it  ihust  be  not  less  than  six  inches  from  the  ground. 

Bnt  instead  of  thisj  arrangement,  the  shaker,  or  separator,  w^orks  so  closely  to 
the  ground  that  not  half  the  dirt  can  pass  between  the  bars  of  the  separator 
before  the  shaker  rests  on  the  ground,  thus  effectually  preventing  the  passage 
of  dirt  through  the  shaker.  Therefore,  potatoes,  dirt,  and  all  must  pass  off 
the  rear  end  of  the  separator;  alid  many  of  the  potatoes  would  be  covered  up  in 
the  earth. 

In  the  season  of  1865,  Rev.  J.  J.  Hill,  Xeni«,  Ohio,  invented  a  potato  digger 
that  was  thought  to  be  a  triumphant  success.  R.  H.  Allen,  189  Water  street. 
New  York  city,  manufactured  a  nmnber  of  themj  but  the  machine  failed  to  give 
satisfaction,  as  it  would  not  separate  the  potato  from  the  dirt.  The  machine 
would  dig  the  potatoes  perfectly  clean;  but  a  large  number  of  them  would  be 
covered  up  in  tke  durt.  The  separator  consisted  of  a  system  of  forks  which  re- 
volved in  the  opposite  direction  of  the  two  drive  wheels,  and  the  tines  came  up 
between  the  iron  prongs  in  the  rear  of  the  scoop-plough  and  lifted  the  potatoes, 
tops  and  all,  from  the  prongs,  and  threw  them  in  the  rear  of  the  machine. 

ASPDrWAl^L's   POTATO  DIGGER. 

The  illustration  here  given  rep- 
resents a  potato  digger  that  is  said 
to  work  satisfactorily,  but  I  have 
not  had  an  opportunity  of  seeing  it 
operate.  It  is  manufactured  by 
Wheeler,  Melick  &  Co.,  Albany, 
New  York.  Those  who  have  seen 
it  dig  potatoes  state  that  it  per- 
forms the  work  perfectly,  and  faster 
than  it  can  be  done  by  twenty  men 
wdth  hand  tools.  The  majiufac- 
tmrers  assure  me  that  it  digs  the 
potatoes  satisfactorily,  without  pulling  the  vines.  The  machine  is  drawn  by  two 
horses  abreast.  The  working  parts  are  supported  on  two  drive  wheels,  similar 
to  the  wheels  of  a  mowing-machine.  A  shovel-plough  made  of  plate  steel  is 
suspended  by  iron  bars,  so  as  to  run  at  any  desired  depth  below  the  potatoes 
By  the  forward  movement  of  the  machine,  the  earth  and  potato  tops  are  forced 
back  upon  the  doublcAibrating  separator,  which  shakes  the  dirt  down  throuffh 
the  bars  and  delivers  the  potatoes  on  the  surface  of  the  ground,  in  the  rear  of  the 
machine.  The  bars  of  the  separator  are  made  of  steel;  and  the  manufacturers 
state  that  it  will  dig  well  even  in  heavy  soils  and  whete  the  land  is  rough.  The 
illustration  furnishes  a  fair  idea  of  the  digger^  so  that  a  more  minute  description 
is  not  necessary. 
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conovbb's  empieb  potato  diggbb. 

The  illustration  herewith  presented  represents  a  two-horse  potato  digger,  in- 
vented by  S.  B.  Conover,  260  West  Washington  Market,  New  York  city,  who 
has  been  experimenting  for  many  years  with  potato  diggers^and  has  spent  a  vast 
deal  of  time  and  money  to  obtain  a  successful  machine*  He  feels  assured  that 
this  machine  is  a  complete  success.  A  small  number  only  has  been  manufao 
tured  J  and  thus  far  they  subserve  an  excellent  purpose.  The  inventor  states  that 
the  machine  performs  the  work  of  digging  and  separating  potatoes  thoroughly 
and  efficiently. 


The  inventor  thus  describes  the  digger  with  the  aid  of  the  lettered  section, 
figure  2.  It  consists  of  a  main  frame  mounted  on  an  axle  and  driving  wheel 
which  give  motion  to  the  carrying  wheel  C,  and  screen  G,  with  caster-wheels  in 
the  rear,  and  which  are  merely  to  steady  said  mainframe,  and  allow  the  use  of  a  loose 
pole  so  as  to  avoid  any  weight  on  the  neck  of  the  horses.  On  the  axle  is  hung 
ihe  cog  wheel  which  gives  motion  to  the  pinion  which  is  hung  on  the  connter- 
lihaft,  on  which  is  also  the  bevel  wheel  which  gives  motion  to  bevel  pinion,  which 
(^ives  motion  to  the  wheel  that  shakes  the  screen  G.  The  supplemental  frame 
is  hung  beneath  the  main  frame,  and  is  connected  with  the  main  frame  by  rods 
secured  to  the  bell-crank  levers  placed  on  the  main  frame,  and  held  in  position, 
or  elevated  and  lowered  to  any  required  depth  by  the  lever  and  socket  connected. 
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To  main  frame  on  supplemental  frame  is  fastened  the  double-pointed  plough 
A  A,  which  goes  under  and  takes  up  the  middle  of  the  rows  or  liills,  fifteen  inches 
wide,  which,  as  it  passes  back,  is  taken  on  the  carrjnng  wheel  C,  which  being 
open,  lets  some  of  the  dirt  through  and  carries  the  remainder  back,  dirt,  potatoes, 
and  vines,  to  shaking  screen  G,  by  which  means  the  dirt  is  thoroughly  cleaned 
from  the  potatoes,  ahd  the  potatoes  and  vines  are  conveyed  to  the  back  end  of 
the  screen  clean,  and  dropped  on  the  surface  of  the  ground.  In  front  of  the 
plough  A  A  there  are  placed  two  coulters,  one  directly  in  front  of  each  point  of 
the  plough,  and  fastened  on  supplemental  frame,  which  catches  and  turns  the 
\'ines  and  weeds  in  the  row  so  that  they  will  pass  over  the  plough,  and  thereby 
prevent  them  from  clogging  or  catching  on  the  standards  or  sides  of  the  plough. 
There  are  also  attache(l  to  each,  outside  of  the  plough,  shares  which  throw  the 
dirt  from  the  sides  of  the  row.  This  dirt  does  not  pass  over  the  plough,  but  is 
thrown  in  the  fuiTow  out  of  the  way  of  the  machine.  The  machine  is  in  eveiy 
way  under  the  control  of  the  driver,  whose  seat  is  on  the  main  frame.  In  trials 
made  wnth  this  digger,  the  past  season,  it  performed  its  ta.sk  in  a  complete  man- 
ner, taking  out  all  the  potatoes,  delivering  them  clean  on  the  suiface  of  the  soil, 
which- is  left  level  and  thoroughly  pulverized. 

D  and  E  represent  screen  guards  extending  around  a  portion  of  the  wheel  C, 
for  preventing  the  potatoes  and  earth  being  thrown  off  the  wheel  until  everything 
is  brought  around  to  the  separator  G.  At  F,  is  a  vertical  plate  of  stt'cl  o])erating 
as  a  scraper  for  removing  the  earth  that  may  adhere  to  the  surface.  Projecting 
downwai'd  from  the  supplementaiy  frame,  over  and  beyond  the  points  of  the 
shovel  plough,  are  two  deflecting  aiTns  or  coulters,  the  oflico  of  which  is  to  turn 
or  deflect  inward  the  potato  tops  or  vines,  so  that  they  will  pass  over  the  central 
part  of  the  shovel  plough  to  tlie  carrying  wheel  without  clogging  the  action  of 
the  machine. 

UECKWIXn's   ROLLER   DRILL. 

One  of  tlie  best  farm  implements  of  modern  invention  is  represented  by  the. 
accompanying  engraving  of  Beckwith's  Roller  Drill,  which  is  constructed  for 


planting  gi-»in  of  a  moixj  uniform  depth  tlian  with  some  tube  drills.  It  is  cou- 
«tnicted  according  to  the  most  con-ect  philosophical  and  mechanical  principles; 
and  every  scientilic 'farmer  will  at  once  acknowledge  that  this  kind  of  (hill  purs 
in  the  grain  on  the  most  correct  principles.  Tliis  drill  consists  of  a  scricH  of  nine 
cast-iron  rolhin*  or  wheels  placed  on  a  wrought-iron  shaft  or  axle,  which  will  roll 
on  the  gi'ound  and  support  the  frame  and  machineiy  of  the  diill.  These  rollers 
are  28  inches  in  diameter,  and  have  a  V-shaped  periphery,  which,  by  the  aid  of 
17' 
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the  weight  of  the  fi-ame  and  other  parts  of  the  drill,  will  press  small  furrows  in 
the  earth  to  receive  the  seed.  These  rollers  are  made  with  pnihcient  hub  to  keep 
them  the  proper  distance  apait,  seven  and  a  half  inches  irom  centre  to  centre; 
and  each  one  is  loose  on  the  axle  and  ha§  an  independent  movement  from  eaci 
other,  excxjpt  the  centre  roller  and  one  at  the  end,  which  aie  both  made  fast  mi 
and  rotate  with  the  axle.  This  end  roller  drives  the  distiilmting  appai'atus;  and 
by  the  aid  of  the  centre  wheel,  will  make  a  nnifomi  motion  for  distributing  the 
seed  regulaily  upon  the  most  uneven  ground.  The  frame  of  the  drill  is  made 
of  two  cast-iron  slide-pieces,  with  rounded  comers  in  front,  so  as  to  waid  off 
stumps  and  other  obstructions,  when  passing  them,  and  still  be  able  to  drive  the 
maclnne  very  close  to  .the  same  so  as  to  sow  all  the  ground  that  can  be  plougJied 
in  new  fields  or  among  com  shocks,  as  many  of  om*  western  fanners  sow  wheat 
after  com,  the  same  faJl,  before  the  com  is  removed  from  the  field. 

The  box  or  hopper  for  holding  coarse  grain  is  plaeed  behind  the  rollers,  and 
is  made  in  the  usual  form,  and  luis  two  iron  plates  or  jaws  at  the  bottom,  one 
made  fast  and  the  other  movable.  There  is  a  wooden  rod  i)laced  under  these 
plates,  with  we  pins  projecting  up  between  and  about  one-half  an  inch  above 
the  platen  into  the  seed.  This  rod  is  made  to  vibrate  by  suitable  lever  con- 
nections, a  cam  on  the  end,  with  roller.  The  wire  pins  mnning  between  the 
plates  of  the  hopper  upward  into  the  seed  will  agitate  and  cixuse  it  to  run  out 
between  the  opening,  which  can  be  regulated  to  sow  the  desued  quantit}*.  The 
seed  fiom  the  distributer  is  conducted  down  through  iron  ])ipes  into  the  furrows 
made  by  the  rollers.  There  are  inverted  iron  hoes,  or  coverers,  attached  to  the 
frame  and  drag  behind  the  rollers  and  conducting  pipes,  to  cover  the  seed.  Theao 
coverers  can  be  raised  fiom  the  ground,  when  turning  around,  by  means  of  a  crank 
attached  to  the  joumal.  The  grass-seed  hopper  is  placed  forwiU'd  of  the  rollers 
and  deposits  the  seed  broadcast.  The  distributer  is  a  slide  of  thin  flat  iron, 
placed  in  the  bottom  of  the  hopper  with  suitable  holes  in  it  to  coirespond  ^vith 
the  openings  in  the  bottom  of  the  hopper  to  regulate  the  quantity  sowed.  The 
seed  is  agitated  and  nuule  to  pass  thi'ough  these  openings  by  a  serrated  rod  made 
\o  vibrate  in  the  bottom  of  the  hopper  on  the  tliin  iron  slide  by  being  attached 
to  the  levers  on  the  cam  of  the  end  roller. 

These  rollers  all  being  on  the  one  axle,  will  level  the  ground  similar  to  a  field- 
•oller,  and  leave  the  surface  in  good  condition  for  the  reaper  and  mower ;  and 
the  rollers  being  loose  on  the  shaft  or  axle,  may  l)e  turned  around  easily  by  the 
team. 

I  think  that  the  grass-seed  distributor  should  be  placed  behind  the  rollers,  as 
they  will  cover  the  grass  seed  too  deep.  Grass  seed  of  all  kinds  requires  but 
little  covering.  My  long  experience  assures  me  that  a  larger  proportion  of 
grass  seed  and  clover  seed  will  gi'ow  when  so^^'ed  after  the  last  implement 
'  nas  been  drawn  over  the  surface  than  when  the  seed  is  haiTowed,  rolled, 
or  bmshed  in.  There  is  great  danger  of  covering  grass  seed  too  deep.  The 
first  shower  of  rain  that  falls  on  the  field  after  the  seed  has  been  sown,  will 
cover  almost  every  seed  as  deep  as  is  requisite  to  insure  gennination  and  luxuriant 
vegetation. 

Another  improvement  in  tliis  excellent  drill,  besides  placing  the  gi*ass-seed 
distributor  behind  the  rollers,  is  formin«^  the  V-shaped  ridge  on  the  surliice  of  a 
broad  thin  rim,  say  five  inches  wide.  This  style  of  rollers  would  leave  the  sur- 
face of  the  ground  more  even,  as  all  the  clods  would  be  cmshed  when  they  are 
more  than  one  inch  in  diameter.  If  the  periphery  of  the  rollers  were  of  this 
form,  the  channels  made  by  the  V-shaped  ridges  would  all  be  of  a  uniform 
depth ;  whereas,  when  constracted  of  the  present  form,  were  the  soil  very  mellow 
and  light,  the  channels  would  be  made  too  deep. 

The  eminent  superiority  of  thi«»  drill  over  the  tube  drills  is  appreciated  by 
those  farmers  who  have  had  consiJerable  experience  in  growing  winter  wiieat, 
or  muter  barley  or  rye.     As  this  roller  drill  deposits  the  kernels  of  grain  about 
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one  and  a  half  or  two  inches  deep,  the  roots  of  the  growing  plants  spread  out 
neai'ly  in  a  horizontal  direction,  moro  in  a  mass,  and  thus  withstand  more 
effectually  the  influences  of  freezing  and  thawing  of  the  soil,  and  the  consequent 
upheaving  of  the  plants  in  the  winter. 

MACniNIES  FOR  SOWING  FERTILIZERS. 

Sowing  plaster  or  ^'psum,  lime,  wood-ashes,  or  any  kind  of  commercial 
fertilizers,  is  exceedingly  disagieeable  drudger}\  Every  farmer  and  farmer^s  boy, 
from  the  lowest  laborer  to  the  superintending  proprietor,  dreads  the  unpleasant 
and  offensive  task  of  scattering  any  of  the  above-named  fertilizers  by  hand. 
Besides  all  this,  laborers  soon  become  so  disheartened  at  such  offensive  employ- 
ment that  they  will  not  do  their  work  half  so  well  as  such  labor  should  be  per- 
formed. 

Ashes  and  lime  will  shortly  eat  through  the  skins  of  their  hands.  Gypsum 
will  fly  in  one's  face,  mouth,  nose,  ears,  and  hair,  in  such  profusion  that  a  laborer 
soon  becomes  so  disgusted,  that  he  fails  to  exercise  proper  care  to  scatter  the 
mateiial  evenly.  For  this  reason  fertilizing  matter  is  distributed  \'ery  unevenly 
over  the  surface  of  the  land  if  sowed  by  hand,  and  some  portions  of  the  field 
receive  none  at  all.  Furthermore,  sowing  such  substances  is  exceedingly  laborious 
and  fatiOTing. 

To  relieve  the  farmer  of  this  expensive  drudgery,  P.  &  C.  H.  Seymour,  East 
Bloomfield,  New  York,  have  invented  a  plaster  sower,  represented  by  the 
accompanying  illustration,  which  is  a  fair  representation  of  the  sower  in  running 
order. 


Gj'psum,  lime,  or  wet  ashes  may  be  deposited  in  the  hopper  and  distributed 
with  the  most  desirable  accuracy.  The  proprietors  inform  me  that  tliis  machine 
will  sow  damp  ashes  as  well  as  when  they  are  dry.  Lumps  of  charcoal  and  all 
hard  lumps  of  dry  lime,  or  similar  substances,  which  can  be  crushed  by  the  light 
iron  stirrers  op  the  inside  of  the  hopper,  will  not  obstnict  the  perfect  operation 
of  the  sower.     The  same  machine  will  sow  guano  and  bone  dust  of  any  kind  in 
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• 
the  most  oompleto  manner.     This  .kind  of  machine  has  been  in  use  for  several 
years  past,  and  the  proprietors  assure  me  that  not  one  of  them  has  failed  to  give 
the  most  perfect  satisfaction. 

As  immense  quantities  of  g\^sum,  L'mc,  ashes,  and  commercial  fertilizers  are 
spread  broadcast  annually,  such  a  machine  is  of  great  value,  as  a  lame  man  or 
Ijoy  can  perform  heavy  labor  with  great  rapidity  by  means  of  such  a  machine, 
who  without  it  w6uld  be  able  to  do  nothing  at  all. 

Several  neighbors  could  owu  such  an  implement  jointly,  which  with  proper 
care  would  do  all  their  sowing  for  a  lifetime. 

Besides  this  valuable  farm,  implement,  Paschall  Moms,  1120  Market  street, 
Philadelphia,  Pennsylvania,  and  E.  Whitman  &  Son,  Baltimore,  Maryland,  manu- 
facture Cooper's  lime  si)rea<ler,  wdiich  is  said  to  give  eminent  satisfaction  in 
scattering  lime  and  gj^psum. 

I  allude  to  these  tilings  for  the  two-fold  pui*poso  of  showing  that  farmers  arc 
becoming  more  and  more  interested  in  the  great  subject  of  fertib'zing  the  soil,  as 
well  :ls  in  making  their  horses  perform  the  dmdgery  of  the  farm. 

^lessrs.  Seymom*  state  that  for  ten  dollars  more  tliey  attach  a  grass-seed  sow^er 
to  til  is  pliLster  sower,  which  scatters  clover  seed  and  grass  seed  with  remarkable 
uuifonnity.  As  it  is  of  the  utmost  importance  to  scatter  gi-ass  seed  evenly,  and 
as  f(nv  of  the  laborers  of  the  present  day  are  capable  of  sowing  grass  seed  all 
o\ev  the  giound  by  hand,  such  an  implement  is  of  great  value. 

SEYMOUR'S   BROADCAST   SOWER. 

Th('  illustration  following  this  paragraph  represents  a  broadcast  grain  sower, 
made  by  P.  &  C.  II.  St^mour,  East  Bloomfield,  New  York.  As  a  broad- 
cast sower,  this  implement  has  no  rival  in  the  country.  Some  farmers  will  not 
have  a  drill  on  their  farais.  All  their  seed  grain  must  be  sowed  broadcast. 
Therefore,  as  vvty  few  of  our  laborers  can  bo  trusted  to  sow  any  kind  of  cereal 
grain,  an  intelligent  farmer  knows  that  it  is  economy  to  purchase  such  a  machine, 
as  his  fields,  if  the  seed  l)e  scattered  evenly,  will  produce  suiHcient  extra  grain  to 
pay  for  the  sower. 


The  manufacturei-s  state  that  this  sower  is  capable  of  dusting  every  inch  of 
ground  on  an  acre  of  land  with  less  than  half  a  bushel  of  plaster,  and  thirty  or 
forty  bushels  of  lime  may  be  thus  evenly  applied  to  Ihe  same  amount  of  land, 
[t  sows  a  breadth  of  ten  feet.  It  sows  con'octly  (and  in  any  desired  quantity 
•per  acre)  all  the  various  kinds  of  grain  and  seed  connnonly  sown  by  farmers, 
i&'om  peas  to  the  smallest  seeds,  (clover  and  timothy  mixed  if  desired,)  and  all 
fertilizers  or  manures  of  a  dusty  nature,  w^hich  are  so  nearly  reduced  to  a  powder 
that  the  largest  ])articles  will  pass  through  an  aperture  which  will  let  tlirough 
peas  or  com,  or  wliich,  having  once  been  ground  or  made  fine,  and  become  lumpy  oy 
e:;i>ftsure,  (as  phister  frecjuently  does,)  can  readily  be  reduced  again  to  powder, 
by  the  action  of  the  "j)laster  rod,"  which  is  a  kind  of  course  sheet-iron  saw, 
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used  in  the  machine  for  distributing  all  such  manures.  Tlic  distributing  ap- 
paratus is  regulated  by  opening  or  closing  a  crack  in  the  bottom  of  the  hopper, 
by  means  of  a  lever. 

Each  has  an  aperture  extending  through  the  entire  length  of  the  bottom  of 
the  box.  The  bottom  of  the  box  of  each  consists  of  two  iron  plates,  the  edges 
of  which  are  so  accurately  jointed  as  to  form  a  complete  joint,  and  are  so  applied  and 
fixed  to  the  bottom  of  the  box,  that  when  the  aperture  between  them  is  enlarged 
or  contracted,  they  retain  iheir  paraJkl  position,  Tliey  are  also  provided  with 
fixtm*es  by  which  the  aperture  between  them  may  be  enlarged  or  diminished  in 
an  instant,  to  any  size  required,  and  there  firmly  seemed.  The  fertilizers  are 
forced  through  the  bottom  of  the  plaster  sower  by  a  series  of  knives  or  iron  l)lades 
throughout  the  entire  length  of  the  box.  Each  of  these  knives  is  hung  on  a 
pivot  in  the  upper  part  of  the  box  and  passes  down  through  the  bottom,  and  pivoted 
to  an  iron  rod  or  bar  having  a  vibrating  motion. 

By  this  motion  of  the  knives  they  naturally  distribute  the  fertilizers  in  the 
most  perfect  manner.  The  grain,  seed,  and  fertilizers  in  the  broadcast  sower 
are  distributed  by  points  or  pieces  of  thin  iron,  rigidly  fixed  to  a  rod  or  bar  under 
the  box,  and  which  pass  up  through  the  aperture  into  the  grain.  A  vibratoiy 
motion  of  this  rod  does  the  work.  There  are  three  of  these  rods  with  the  points 
(or  teeth,  as  they  are  usually  called)  of  each  differing  from  the  others,  and  each 
adapted  to  its  particular  use — one  for  grain,  one  for  plaster,  and  one  for  grass 
seed. 

A  fourth  is  added  for  flax  seed  w^hen  reqmred. 


I  cannot  forbear  to  say  something  in  favor  of  tube  drills.  A  great  many  kinds 
have  been  abandoned  because  they  did  not  do  the  work  satisfactoril3\  There 
are  tube  drills  that  will  put  in  seed  in  a  most  excellent  manner,  where  the  roller 
drill  would  fail  entirely.  Tube  drills  will  put  in  grain  as  well  as  practicable 
among  stones,  clods,  and  sods,  where  a  roller  drill  would  ride  on  the  tops  of  such 
obstructions.  Where  the  surface  of  the  land  is  very  uneven,  abounding  in  ridges 
and  knolls,  a  good  tube  drill  will  put  in  the  seed  more  evenly  than  it  can  l)e 
done  by  any  other  machine.  Still  many  good  farmers  think  the  roller  drill  is 
adapted  to  a  more  perfect  condition  of  agriculture  than  the  tube  drill.  The  intelli- 
gent reader  will  understand  the  difference  which  I  desire  to  allude  to  between  the 
two  kinds  of  imnlements. 
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Tlio  most  perfect' and  reliable  tube  drill  that  is  made  in  America  is  iiuum 
factured  by  H.  L.  &  C.  P.  Brown,  Shortsville,  Ontario  county,  New  York.  Vlv- 
haps  there  are  other  ^lls  made  in  Chicago,  Illinois,  and  by  E.  Whitman  &  Sou, 
Baltimore,  Maryland,  which  will  compare  favorably  with  the  "  Bro^vn  diiU ;"  but 
none  that  has  yet  been  invented  can  excel  this  valuable  farm  implement.  It  ^ill 
sow  all  kinds  of  cereal  grain  with  the  greatest  accuracy,  and  it  will  plant  peas 
and  beans  equal  to  any  seed  planter. 

The  accompanying  illustration  represents  the  distributing  apparatus,  which  is 
a  very  ingenious  and  efficient  arrangement  for  distributing  seed  by  means  of 
wheels  revolving  within  a  cast-iron  case.  The  projections  on  the  periphery  turn 
out  the  grain  with  desirable  uniformity. 


Fiff.  1.    Wheat  run.  Fiof.  2.    Pen  run. 

DRILLIKG  VS.   BKOADCAST   SEEDING. 

When  grain  is  sowed  by  hand,  broadcast,  it  is  seldom  scxittered  evenly,  and 
when  the  team  harrows  in  the  seed,  if  the  soil  be  mellow  and  deep,  much  of  the 
seed  will  be  passed  five  or  six  inches  below  tlie  surface,  while  a  portion  of  the 
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Fig.  1 


Fig.  2. 


seed  is  barely  covered  with  earth.  When  the  grain  has  matured  the  height  of 
the  stalks  and  size  of  the  ears  will  be  as  irregular  and  disproportionate  iis  the 
illustration  herewith  given  at  the  right  hand ;  but  when  sowed  with  a  good 
drill,  being  distributed  evenly  and  regularly,  at  a  sufficient  and  uniform  depth 
in  the  soil  to  receive  the  moisture,  it  all  germinates  at  once,  and  comes  up 
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liealtliy  and  stronfi:.  When  sowed  broadcast  and  harrowed  a  portion  of  the 
seed  is  left  uncovered,  exposed  to  the  drying  winds  and  scorcliing  sim,  to  the 
fowls  and  buds,  and  that  wliich  is  covered  is  at  very  unequal  depths,  some  very 
fleep,  some  medium  depth,  and  some  so  near  the  surface  that  in  case  of  drought 
u  iiuh  to  mature  for  lack  of  moisture. 

Moreover,  when  seed  is  deposited  at  a  proper  depth  in  gutters  with  a  ridge/)f 
cartli  on  each  side,  the  gi*o\\ing  plants  aie  protected,  in  a  measure,  as  these  ndges 
ai-e  gradually  washed  down  around  the  plants,  which  is  not  the  case  when  the 
seed  is  scattered  broa^lcast. 

It  is  estimated,  by  some  of  our  most  successful  farmers,  that  by  the  use  of  the 
gnini  drill  they  save  from  half  a  bushel  to  a  bushel  of  grain  per  acre,  and  the 
yield  per  acre  is  several  bushels  greater  than  when  the  seed  is  scattered  broadcast 
by  hand. 

ISIanuiactiu'ei's  of  tube  drills  have  experienced  great  difficulty  in  making  an 
apparatus  that  woiildnot  clog  when  sowing  any  kind  of  grain.  The  distributing 
apparatus  was  so  constnictcd  that  the  seed  would  be  tumbled  out  three 'times  as 
thick  in  some  places  as  it  should  be,  and  not  half  enough  in  other  places.  A 
great  mau}^  grain  drills,  claiming  to  be  perfect  in  this  respect,  have  been  thrown 
aside  as  utterly  worthless ;  but  Brown's  tube  drill  is  so  constructed  that  the  grain 
must  come  oiU  just  so  fast,  and  no  faster;  and  1  have  never  heard  a  fanner 
raise  a  single  objection  to  it. 

SEED   PLAICTERS. 

There  are  numerous  machines  for  planting  Indian  corn,  beans,  peas,  cotton 
seed,  and  ahuost  all  kinds  of  vegetable  seeds  that  are  grown  in  rows  or  drills 
At  most  agi'icultmal  warehouses  hand  plantei*s,  costing  three  or  four  dollars  each, 
can  be  obtained.  These  small  plantei-s  are  a<.lapted  to  distributing  only  the 
seeds  of  caiTots,  beets,  tmnips,  parsnips,  &c.  11.  &  H.  Harder,  Cobleskill^ 
New  York,  make  an  excellent  seed  planter  for  putting  in  all  kinds  of  seeds.  At 
the  Albany  Agiicultural  Works,  Albany,  New  York,  they  manufacture  the  cheapest 
and  most  convenient  seed  planter  that  I  have  ever  met  with  for  perfoiming  ail 
kinds  of  seed  planting.  It  -can  be  drawTi  by  a  horse,  and  one  man  can  work  it 
by  hand  when  planting  short  rows.  R.  H.  Allen  &  Co.,  1S9  Water  street.  New 
Y'ork  -city,  make  the  same  style  of  planter's. 

At  the  west,  Indian  com  planters  diawn  by  one  or  two  horses,  ai*e  extensively 
employed  for  planting  the  seed  of  this  kind  of  grain ;  but  at  the  east  and  north 
very  few  fiuTiicrs  plant  their  Indian  com  with  a  machine.  Numerous  hand  planters 
have  been  manufactured,  and  distributed  by  the  thousand  through  the  cotmtiy. 
But  nearly  all  of  them  have  failed  to  give  satisfaction. 

^lany  eastern  fanners  steep  their  secd-cora  and  tar  it  just  before  planting,  for  the 
purpose  of  jncventing  birds  pulling  the  young  plants.  Therefore,  as  it  is  difficult 
lo  phiut  taiTcd  com  with  a  machine,  corn  planters  do  not  meet  with  that  favor 
witii  which  they  are  received" in  the  corn-growing  States  of  the  west,  like  Illinois, 
where  more  corn  is  planted  by  machines  than  by  hand.  Furthennoi;e,  on  numerous 
fanas,  the  laud  is  too  stony,  rooty,  stumpy,  or  the  siufaco  is  so  covered  with  sods 
liat  neither  a  hand  com  planter  nor  one  worked  by  a  horse  can  be  made  to 
operate  Siitisfactorily. 

POWLAW'S   COTTON   TLAinEIl. 

Ihere  are  several  kinds  of  cotton  planters  in  use  in' the  cotton-growing  regions 
of  the  southern  States  ;  but,  like  the  Indian  com  planters  of  the  north  and  west, 
ihe  largest  proportion  of  them  embraces  a  lot  of  worthless  machines.  The  most 
reliable  cotton  planter  which  I  have  met  is  manu£oM5tured  at  Hawkersville,  about 
twenty-five  miles  fiom  Macon,  Georgia.  The  name  of  the  manufactm-er  I  have 
Dot  been  able  to  learn.     I  have  not  mot  with  a  person  who  has  used  it  who  found 


264  AaBICULTURAL   REPOBT. 

any  fault  wiili  its  operation.  Tliis  cotton  planter  is  constmcied  somewliat  like  a 
small  wheelbarrow  j  the  hopper  holds  about  a  bushel  and  a  half  of  seed ;  with 
curved  bottom  of  sheet-iron,  and  made  into  two  parts,  capable  of  being  compressed 
or  separated  by  rods  and  scrows.  The  wheel  has  a  crank  and  connecting  rod 
which  give  a  reciprocating  motion  to  about  a  half  a  dozen  long  teeth  that  pass 
just  through  the  division  of  the  box.  The  two  sides  can  be  screwed  together  so 
as  to  put  half  a  bushel  or  less  of  the  seed  to  the  acre ;  or  the  orifice  can  be  opened 
so  as  to  sow  three  bushels  or  more  if  desired.  The  long  teeth  pull  down  the 
cotton  seed  as  they  move  to  and  fio,  and  secure  its  dropping  regularly. 

This  planter  opens  the  furrow  and  sows  the  seed  at  the  same  operation  when 
drawn  by  one  horse  or  mule.  It  has  also  an  attachment  for  distributing  guano, 
bone  dust,  or  other  commercial  fertilizing  matter,  which  is  so  aiTanged  that  the 
guano  oven  in  windy  weather  may  be  dropped  so  closely  to  the  groimd  that  none 
of  it  will  be  blown  away  by  the  wind.  This  planter  may  be  constructed  so  as 
to  cover  the  cotton  seed  as  fast  as  it  distiibutes  it ;  but  by  many  of  the  most 
successful  cotton-growers  it  is  not  thought  the  better  way  to  cover  the  seed  with 
the  planter,  especially  where  the  land  is  hable  to  bake  after  a  heavy  rain,  so 
so  as  to  lorm  an  impenetrable  crust  on  the  surface,  which  prevents  the  young 
cotton  plant  fwm  cqming  up. 

HISTORY  OF  MOWERS   AND  REAPERS. 

Most  people  take  for  granted  that  reapers  and  mowers  are  of  quite  modem 
invention ;  but  such  a  conclusion  is  far  from  being  correct.  Others  have  supposed 
that  some  American  Yankee  first  conceived  the  idea  of  constructing  a  machine  for 
cutting  grain  with  horses  or  oxen  j  but  histoiy  inlVmns  us  that  reapers  were  in 
successful  operation  before  Christopher  Columbus  discovered  the  Western  Con- 
tinent j  and  that  the  sickle  and  the  scythe,  in  some  of  the  oriental  countries,  had 
been  superseded  by  reapers  that  were  worked  by  one  or  two  oxen  in  the  early 
part  of  the  Christian  era. 

Tlie  first  account  of  a  machine  to  reap  grain  appeal's  to  be  that  given  by  Pliny 
ifye  Elder,  who  was  bom,  it  has  been  supposed,  about  the  year  of  our  Lord  23, 
more  than  1,800  years  ago.  This  historian  says :  ^'  There  are  various  methods 
of  reaping  grain.  In  the  extensive  fields  of  the  lowlands  of  Gaul  vans  of 
a  large  size,  with  projecting  teeth  on  the  forward  edge,  are  driven  on  two  wheels 
through  the  standing  com,  (oats  and  barley  are  called  com,)  by  an  ox  yoked  in 
a  reverse  position,  with  the  macliine  forward  of  the  ox.  In  this  manner  the  ears 
for  what  wo  call  heads  of  barley  or  panicles  of  oats)  are  tom  ofl^  and  fall  into  the 
van.  In  some  places  the  stalks  ai'e  severed  in  the  middle  by  sickles,  and  the 
ears  or  hoads  of  grain  are  stripped  ofl'  l)etween  two  hatchels." 

I'alladius,  an  eastem  ecclesiastical  ^^Titer,  gives  the  following  account  of  reapers 
in  A.  D.  391.  Ho  says  :  "  In  tlie  Gallic  lowlands  they  employ  a  more  expedi- 
tious method  of  reaping,  requiring  iho  assistance  of  a  single  ox  diuing  the  whole 
of  harvest  time.  A  cart  is  constructed,  which  moves  on  two  wheels.  A  low  box 
of  boards  is  constmcted  on  the  wheels  and  the  l)oards  in  front  are  lower  than  the 
rest.  Behind  this  cart  two  shafts  (or  thills)  are  fastened  like  the  rods  of  a  sedan 
chah'.  To  these  an  ox  is  yoked  and  hamossed,  with  his  head  tumed  toward  the 
cart ;  and  the  ears*,  or  heads,  are  gathered  in  the  box,  the  driver  regulating  the 
elevatiun  and  depression  of  the  teeth  with  a  lever.'' 

The  next  account  of  a  reaper  is  given  in  proposals  submitted  \n  Britain  in 
178.3,  for  constructing  a  renper.  This  luachine  was  propelled  forward  by  a  horse 
or  ox,  cli])|)ing  the  heads  of  grain  and  depositing  them  in  a  large  box,  which  was 
emptied  into  a  storeroom  when  full.  In  the  details  of  this  machine,  a  drive- 
wheel,  pulleys,  pinions,  tooth  wheels,  and  u*on  combs  or  teeth  are  spoken  of.  In 
1799  another  reaper  is  spoken  of  as  being  propelled  by  a  horse,  hitched  be- 
hind it,  which  cut  and  laid  the  gi'ain  in  a  swath  on  one  side  of  the  reaper.  A 
boy  could  manage  the  machine,  and  with  one  horse  could  cut  a  swath  about  two 
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feet  T^ide,  or  rather  more  tban  could  be  reaped  in  the  same  time  T)y  six  men  with 
sickles. 

In  1806  Mr.  Gladstone  produced  a  reaper  for  cutting  grain,  delivering  the 
straw  into  gavels  to  he  bound.  Drive-wheels,  pulleys,  bands,  &c.,  are  alluded 
to  in  the  details  of  this  reaper. 

In  1807  Mi.  Plunckett  constructed  a  machine  in  which  a  horse  drew  the  ma- 
chine instead  of  pushing  it  forward,  according  to  the  usual  custom  of  operating 
reapers.  After  this  period  many  inventors  entered  the  field  with  reapers  of  an 
improved  constructiop,  and  in  1822  JMr.  Mann,  under  the  auspices  of  the  High- 
land Society  of  Scotland,  brought  fonvard  a  new  reaper,  which  was  worked  with 
one  horse,  and  which  could  reap  ten  acres  in  ten  horns. 

As  nearly  as  I  can  remember,  when  I  was  about  six  or  eight  years  of  age,  in 
1826  or  1828,  Thomas  Chad  wick,  an  ingenious  mechanic  of  Genoa,  Cayuga 
county,  New  York,  constructed  a  nide  mower,  to  be  drawn  by  one  horse.  This 
machine  consisted  of  a  wheel  pla3nng  close  to  the  ground  horizontally,  having 
numerous  scythe-like  knives  extending  out  fiom  the  periphery,  like  the  spokes  of 
a  wheel.  A  drive-wheel  imparted  tlie  necessary  motion  to  tliis  wheel  armed  with 
numerous  scythes. 

I  never  learned  what  was  the  cause  of  its  failme,  but  since  becoming  a  man^ 
although  I  never  saw  the  machine,  I  do  not  want  to  inquire  why  a  mower  con- 
structed on  that  principle  ^vill  not  operate  satisfactorily. 

In  1830  a  mowing  machine  was  produced,  and  soon  after  a  combined  reaper 
and  mower  is  spoken  of.  About  that  time  the  celebrated  McCormick  reaper 
entered  the  field,  astenishing  Americans,  as  well  as  the  farmers  of  the  Old 
World.  From  that  time  to  the  present  day,  reapers  and  mowers  of  innumer- 
able forms  have  come  into  existence,  many  of  which  have  ended  in  total  failure, 
while  others  have  proved  a  triumphant  success. 

IMPROVED  MOWEES. 

Although  most  of  the  mowers  that  are  now  manufactm^ed  extensively  seem  to 
be  almost  as  perfect  as  machines  can  be,  still  there  is  room  for  fuither  improve- 
ment in  many  of  the  working  parts  of  some  of  the  machines ;  and  though  there 
are  many  excellent  implements  in  the  Old  World,  the  United  States  beats  the 
whole  world  in  the  line  of  mowers,  and  probably  reapers.  It  has  been  stated, 
on  reliable  authority,  that  during  the  year  1866  more  than  eighty  thousand 
reapers  and  mowers  were  manufactured  in  the  •United  States  alone.  In  1864, 
I  ascertain  that  more  mowers  and  reapers  were  manufactm'ed  in  the  county  of 
Cayuga — and  most  of  them  in  the  city  of  Aubuni — New  York,  than  in  any  other 
city  or  county  in  the  world ;  and  the  manufactiu-ers  of  this  kind  of  farm  imple 
ments  at  Auburn  continue  to  turn  out  a  greater  pumber  of  excellent  machines 
annually,  than  are  made  in  any  other  county  in  America. 

Our  mowing  machines  work  beautifully.  Ko  fault  can  bo  found  with  the 
mowing.  Fortunes  have  been  expended  in  bringing  some  of  them  to  their  present 
state  of  perfection.  Ko  talent,  nor  time,  nor  experiments,  nor  money,  have 
been  spared  in  bringing  out  a  most  perfect  labor-saving  implement.  Many  men 
have  invested  all  they  were  worth  in  stock  for  making  a  machine  that  would  beat 
the  world,  and  met  with  a  grievous  failure,  simply  because  they  did  not  under 
stand  what  was  requisite  in  order  to  make  a  perfect  machine. 

The  reader  will  doubtless  inquire,  "  Which  is  the  best  V  No  man  is  able  to 
answer  that  question  satisfactorily.  The  *^  Buck  eye,''  manufactured  by  Adrianco 
&  Piatt,  New  York  city,  as  a  mower,  according  to  the  decisions  of  committees  at 
trials  of  mowers,  stands  without  a  superior.  Next  comes  the  "Clipper," 
manufactured  by  R.  H.  Allen,  189  Water  street,  New  York  city.  Mowers  similar 
to  them  are  manufactured  so  extensively  over  the  entire  countiy  that  it  is  unneces- 
sary for  me  to  allude  to  any  of  them,  as  our  mowers  are  as  perfect  as  we  can 
desire. 
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THE  NATIONAL  REAPER  AND  MOWER. 

As  there  is  such  a  great  vaiiety  of  reapers  and  mowers,  as  well  iu>  macliiiies 
that  will  only  reap,  or  only  mow,  and  as  the  largest  proportion  of  them  operate 
quite  satisfactorily,  I  had  determined  not  to  give  any  illustrations  of  reapers  oi- 
mowers.     But  I  was  so  favoral>ly  impressed  with  the  simplicity  of  the  improved 


^itT^::;^y,;RT^*,;^iiM';ni;'-ii 


National  Mower  and  Reaper,  invented  by  Ridgeway,  Fox  &  Co.,  505  West  Pi*att 
street,  Baltimore,  Maryland,  that  I  could  not  forbear  giving  an  illustration  of  this 
machine,  rigged  for  mowing. 

This  machine  is  made  principally  of  the  very  best  wTought  iron  and  steel. 
The  main  bar  is  one  continuous  piece  of  wrought  iron,  formed  in  such  a  shape  as 
to  make  a  complete  frame  and  cutter-bar.  The  motion  is  produced  by  conical 
cams  in  the  driving  wheel,  into  which  fits  a  chilled  iron  conical  roller,  revolving 
upon  the  end  of  a  strong  wTought-iron  and  steel  crank,  which  connects  with  and 
gives  motion  to  the  knives. 

It  may  be  seen  by  the  illusti'ation  that  there  are  no  gear-wheels  nor  pinions  in 
this  machine.  It  is  a  combined  machine,  and  has  a  self-raker  attached,  which  is 
said  to  be  strong,  simple,  and  very  effective. 

As  this  machine  has  so  few  parts,  and  will  reap,  mow,  and  rake  off  the  grain, 
in  a  satisfactory  manner,  and  combines  all  the  requisite  qualifications  of  strength, 
lightness,  durability,  simplicity  of  constmction,  and  some  other  things  which  con- 
stitute a  perfect  machine,  it  cannot  fail  to  supplant  entii^ely  some  other  mowers 
and  reapers  that  will  straggle  long  and  desperately  for  existence. 

There  are  thousands  of  farmers,  having  but  a  few  acres  of  land,  who  are  not 
able  to  purchase  a  separate  machine  to  mow  and  another  to  reap  onlv  a  few 
acres  of  grain  and  grass.  The  machine,  therefore,  that  will  adapt  itself  to  the 
various  kinds  of  work  to  bo  done  on  small  forms,  is  an  implement  that  is,  and 
ever  will  be,  in  excellent  request  all  over  our  country.  A  machine  that  a  fanner 
can  work  alone — that  he  can  mow  with,  reap  with,  and  that  will  leave  his  grain 
in  gavels — is  really  a  labor-saving  machine  of  great  value.  The  implement, 
therefore,,  that  is  the  simplest,  the  cheapest,  and  at  the  same  time  quite  as  oifeo- 
tive  as  more  expensive  machines,  is  the  machine  for  the  million. 

ONE-HORSE  IIOWHRS. 

There  are  a  gicat  many  farmers  who  keep  only  one  horse,  wad  who  cut  but  a 
small  number  of  acres  of  grass.      If  they  have  a  one-horse  mower  the  single 
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horse  can  mow  all  their  grass  with  ease.  But  if  they  are  requu-ed  to  employ 
a  two-horse  mower  they  cannot  always  cut  their  grass  at  the  most  suitable  period 
lor  making  the  best  quality  of  hay. 

To  supply  the  demand  for  one-horse  mowers,  R.  IT.  Allen  &  Co.,  189  Water 
strt'ct,  New  York  city,  have  brought  out  the  one-horse  **  Pony  Clipper,"  represented 
by  the  accompanying  illustmtion.  The  machine  is  guided  by  a  pair  of  thills, 
hung  on  a  swivel  for  the  purpose  of  accommodating  the  horse  and  the  mower 
when  cutting  grass  on  a  side  hill  or  along  a  bank. 


L 
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I  have  seen  this  ma- 
chine when  mowing 
heavy  grass,  di'awn  by 
one  good  horse,  and  it 
mowed  its  acre  in  about 
seventy  minutes,  per- 
fonning  its  task  fully 
equal  to  any  two-horae 
mower  that  is  manufac- 
tured in  the  countrj-. 
The  entire  machine  is 
made  in  a  neat  and  work- 
manlike manner,  and  of 
excellent  materials;  and  a  strong  horse  will  work  such' a  mower  without  suffering 
more  fatigue  than  he  would  ploughing  a  stiff  sod,  when  two 'horses  are  attacHea 
to  one  plough. 

This  "  Pony  Clipper^  took  the  first  premimn  at  the  great  trial  of  the  New  York 
State  Agiicultural  Society,  at  Auburn,  New  York,  1866. 

A  one-horse  mower  is  also  manufactured  by  D.  &  !M.  Osbom  &  Co.,  Aubnm. 
New  York,  whicli  has  given  excellent  satisfaction,  where  a  man  has  only  one 
horse  and  but  a  few  acres  of  grass  to  cut.  If  a  farmer  has  two  horses,  or  a 
yoke  of  oxen,  he  will  always  find  a  two-horse  mower  more  convenient  and  satis- 
factory than  a  one-horse  machine,  as  with  a  two-hoi-se  machine  he  can  drive  his 
haying ;  but  if  gtass  be  heavy,  and  the  weather  hot,  a  light  horse  will  make 
slow  progress  mowing. 

As  the  Clipper  is  made  chiefly  of  iron  and  the  proportions  well  adjusted,  and 
as  tlio  design  is  tasteful,  this  is  a  very  attractive  farm  implement. 

IMPROVED   IMPLEMEXTS  FOR  HA^fDLDTG  HAT. 

There  are  several  kinds  of  complicated  implements  for  loading  hay,  after  it  is 
cured,  but  up  to  the  present  time  of  wTiting  there  has  been  nothing  brought  out 
and  perfected  to  such  a  degree  that  I  feel  willing  to  recommend  it  -as  worthy 
of  universal  adoption,  or  tbat  wnll  pay  farmers  for  the  expense  and  trouble  of 
making  and  keeping  such  machines  in  working  order. 

Messrs.  Niles  &  Gillett,  Little  Y'ork,  Cortland  county.  New  Y'ork,  had  a  hay- 
loader  in  operation  last  season  which  was  supported  on  two  wheels  attached 
to  the  rear  end  of  the  wagon.  A  kind  of  sweep-rake  gathers  the  hay  into 
bunches,  when  a  horse  fork,  l^t  down  from  a  crane,  lifts  the  lorkful  on  to  the 
load.  The  hay  is  elevated  by  winding  the  rope  around  a  windlass  attached 
to  one  of  the  wagon  wheels.  The  pitching  must  be  perfonned  when  the  wagon 
is  moving  j  when  standing  still,  the  pitchfork  cannot  be  operated.  When  hay 
is  in  cock,  or  when  pitching  grain,  the  fork  is  thrust  into  the  straw,  and  the 
•wagon  is  started,  the  hay  elevated,  and  the  forkful  swung  around  over  the  load 
and  diopped  about  the  middle  of  the  rigging  or  load.  There  is  no  mistake 
about  the  operation  of  the  machine.  It  wUl  perform  all  that  is  claimed  for  it,  so 
far  as  raking  and  pitching  are  concerned.     But  whether  it  ^ill  pay  on  an  ordi- 
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nary  farm  to  make  use  of  such  a  macliino  is  still  a  question.  Tlie  macliine  lias 
act  been  tested  sufficiently  to  warrant  the  indorsement  of  a  labor-sa\nng  im- 
plement. Sec  remarks  under  the  head  of  labor-saving  machines  on  another 
page. 

There  are  two  other  hay-loading  machines  which  operate  differently  from  the 
one  just  described.  I  resfi-et  having  lost  the  names  of  the  inventors.  One  kind 
is  supported  on  two  wheels,  and  attached  to  the  rear  end  of  the  wagon ;  the  other 
is  secured  to  the  fore  end  of  the  wagon.  In  both  machines  a  system  of  revolv- 
ing rake  teeth  gathers  the  hay  and  can-ies  it  to  the  top  of  a  kind  of  straw  cam'er, 
when  the  rake  teeth  release  tiieir  hold,  and  the  bunch  of  hay  canned  up  by 
each  sot  of  teeth  rolls  over  into  the  end  of  the  rigging  or  hay  rack.  One  of  these 
machines  was  operated  by  driving  lengthwise  of  a  windiow  of  hay,  when  the 
numerous  rakes  attached  to  the  endless  belts  canned  up  a  stream  of  hay  so 
rapidly  that  the  loader  could  not  manage  it  as  fast  as  brought  up. 

Another  kind  of  loader  gathers  the  hay  when  it  is  spread  out  over  the  gi'ouml, 
and  deposits  it  in  a  perpetual  stream  on  the  fore  end  of  the  wagon. 

As  all  these  machines  are  comparatively  new,  I  have  suspended  my  judgment 
in  regard  to  their  practical  value  as  labor-saving  implements.  Machines  may  be 
practical,  fully  capable  of  peiforming  coi-tain  operations,  yet  the  character  of  the 
work  may  be  such  that  it  will  not  pay  to  employ  expensive  machinery  to  relieve 
manual  labor.  If  we  had  no  stomis  of  raiu  to  interfere  with  making  hay,  and 
fanners  could  always  calculate  on  having  their  hay  in  the  windrow,  or  in  cock, 
or  spread  out,  it  would  be  less  difficult  to  emplo}^  machinery  to  place  the  hay  on 
tfce  wagon. 

I  do  not  decry  these  hay  pitchers.  If  they  had  been  in  use  sufficiently  long 
to  gain  the  favor  of  farmers,  I  would  gladly  record  all  that  might  be  said  in 
tiieir  favor. 

HICKSS   HAY   ELEVATOR   AXD   CARKIER. 

Almost  every  farmer  knows  how  laborious  and  expensive  it  is  to  cany  hay  to 
the  further  end  of  a  hay  l)arn,  or  to  the  back  side  of  a  broad  hay-mow.  In  some 
instances  four  or  five  men  are  required  to  pitch  the  forkfuls  fi^m  one  to  another, 
which  is  always  a  ver}^  tedious  and  expensive  way  to  convey  hay  to  a  distant 
part  of  the  mow.  The  following  illustrations  will  furnish  an  intelligible  idea  of 
the  various  parts  of  the  elevator  and  canier.  It  was  invented  by  Isaac  Hicks, 
North  Hempstead,  Long  islanrl,  New  York,  and  was  introduced  by  John  H. 
Chipman,  Utica,  New  York  This  elevator  and  earner  can  bo  readily  applied 
to  carrying  any  other  material  in  a  horizontal  direction.  If  a  hay  bam  be  two 
hundred  feet  long,  the  hay  may  enter  at  one  end  and  bo  carried  in  largo 
forkfuls  as  fast  as  a  horse  can  walk,  to  the  fuither  bay;  or  tlie  forkfuls  can  be 
dropped  at  pleasm*e,  wherever  the  man  on  the  mow  choses  to  have  the  hay 
deposited. 


An  inclined  railway  is  made  from  a  j^oint  over  the  load  to  the  fui-ther  side  of 
the  mow,  consisting  of  a  track  made  of  two  by  five  inch  i)lank  fastened  to  the 
rafters  a  few  inches  below  the  ridge  of  the  bam  by  one  and  a  half  inch  square 
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strips  and  twelve-penny  nails.  Upon  this  track  runs  a  car,  and  a  rope  passes 
through  it  and  through  a  catch-pulley  attached  to  a  horse  hay  fork,  then  back  to 
the  car  J  the  other  end  passes  back  to  the  end  of  the  bam,  and  returns  through 
pulley  wheels  to  the  bam  floor,  to  wliich  end  a  horse  is  attached.  A  cross  sec- 
tion of  the  railway  is  shown  at  Fig.  3.  Pieces  are  spiked  to  the  rafters,  to  the 
lower  ends  of  which  the  planks  are  secui*ed.  Braces  are  nailed  to  the  rafters 
and  to  the  hangers  to  keep  the  ti*ack  from  spreading. 

By  a  peculiar  an*angeraent  of  the  car,  it  is  held  in  position  on  the  track  over 
the  load  until  a  forkful  of  hay  is  elevated  to  it,  when  it  is  liberated  from  its 
position  and  the  fork  made  fast  to  the  car  in  one  operation  j  then  it  moves  on 
the  track  very  easily  to  any  desired  point.  The  operator,'  by  pulling  a  cord, 
trips  the  fork,  and  the  horse  turns  around  and  walks  or  trots  back  to  the  place 
of  starting.  The  car  is  pulled  back  to  its  position  by  the  trip  cord,  when  the 
fork  descends  for  another  load.  The  fork  comes  back  so  easily  and  quickly 
that  the  horse  can  be  kept  in  motion  continually,  elevating  from  300  to  400 
pounds  of  hay  and  canying  it  forty  to  fifty  feet,  in  a  horizontal  direction,  and 
returning  for  another  load  in  less  than  a  minute. 

Almost  everything  is  performed  automatically  where  a  fork  is  used  with  this 
elevator  and  carrier,  which  may  be  employed  in  unloading  coal,  when  it  is  de- 
sirable to  cany  it  fifty  or  a  hundred  feet  in  a  horizontal  dircction.  By  having 
two  movable  pulleys  attached  to  the  coal  tub,  one  horse  can  elevate  SOO  pounds 
of  coal  quarler  as  fast  as  he  walks ;  and  as  soon  as  the  tub  reaches  the  car  it  is 
made  fast  to  it  and  moves  off  horizontally  as  fast  as  the  horse  w^alks.  The  oper- 
ator on  the  boat,  by  a  trip-cord,  upsets  the  tub  anywhere,  and  pulls  the  car  aitd 
tub  back.  The  driver  having  unhooked  the  rope  from  the  whiflietreo  as  soon 
as  the  cord  falls,  diives  back  to  the  snatch-block  and  hooks  on  his  rope  again; 

the  tub  decccnds  at  the  will  of  the  op- 
erator, and  is  unhooked  and  a  loaded^ 
tub  1  looked  on.    The  car  for  coal  oliouhl 
be  made  larger  and  stronger  than  tlie 
one  for  hay.  > 

The  illustration,  figure  1,  herewith 
given,  represents  the  manner  of  secur- 
ing the  fork  and  pulleys  to  the  rafters 
by  means  of  two  gi^apples,  one  of  which 
is  shown  at  figure  3,  which  is  capable 
of  receiving  a  large  rafter.  Figm'e  2 
is  a  representation  of  a  screw-hook, 
which  may  be  screwed  into  a  beam  or 
post  wherever  it  is  desirable  to  secure 
a  fixed  pulley.  Such  a  hook  is  screwed 
into  the  sill  of  the  barn,  and  a  pulley  is  attached  to  it;  and  the  slack  rope  to 
which  the  horse  is  hitched  is  worked  in  this  pulley. 

The  accompanying  illustration  represents  the  manner  of  ananging  "gin  poles" 
for  the  purpose  of  pitching  hay  on  a  high  and  long  stack.  Let  us  suppose,  for  ex- 
ample, that  a  stack  is  to  be  thirty  feet  long ;  then  set  up  the  gin  poles  at  least  forty- 
four  feet  apart,  in  order  to  allow  a  load  of  hay  to  pass  between  the  end  of  the  stack 
and  the  poles  at  A.  The  rope  passes  from  the  horse  under  the  pulley  at  A,  over 
a  pulley  at  B,  under  a  pulley  at  C,  around  one  at  D,  when  the  end  is  secured  at 
C.  The  operator  draws  the  fork  to  him  at  A,  and  thrusts  it  into  the  hay.  The 
horse  is  then  started,  when  the  forkful  rises  towards  E,  until  it  is  sufficiently 
elevated  to  move  off  over  the  stack.  The  person  on  the  stack  thrusts  his  fork 
into  the  forkful,  and  pushes  it  either  to  the  right  or  left,  giving  a  signal,  at  the 
same  instant,  to  the  man  on  the  load  to  jerk  the  cord  and  drop  the  hay,  wherever 
the  stacker  desires*  to  have  it  deposited.  This  saves  a  vast  amount  of  laborious 
pitching.    Besides  this,  a  stacker  can  construct  a  stack  that  ^vill  settle  more 
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nnifonnly  when  hay  is  pitched  by  a  fork  arraDged  in  this  manner  than  when 
laborers  arc  required  to  do  it  by  hajid. 


This  illustration  shows  how  three  poles  may  be  secured 
at  the  upper  ends  by  clevises.  The  poles  for  such  purposes 
should  be  long  and  light.  The  upper  ends  need  not  be 
more  than  three  inches  in  diameter.  The  upper  ends  of 
the  poles  ai^  kept  from  being  drawn  over  towards  each 
other  by  lashing  the. lower  end  of  one  pole  to  a  strong 
stake  in  the  ground. 

It  affords  me  pleasure  to  speak  of  the  eminent  efficiency 
of  this  apparatus,  as  I  have  used  the  different  parts  witi 
'  my  own  hands,  and  know  them  to  be  great  labor-saving 
machines. 

Another  self-sustaining  horse  fork  may  be  used  with 
this  apparatus  instead  of  Raymond^s  grappling  elevator.  This  fork  took  the 
second  premium  in  class  Ist  at  the  great  trial  of  horse  forks  held  at  Rye,  West- 
chester county,  New  York,  March  4th  and  5th,  1867. 

WALKER^S  nARPOOX  FORK. 

The  illustration  herewith  given  represents 
a  haq)oon  fork  that  has  been  in  extensive 
use  siteciently  long  to  test  its  merits.  Large 
numbers  of  them  have  been  manufactured 
by  Wheeler,  Melick  &  Co.,  Albany,  Now 
York. 

The  manufactiu-ers  say  of  this  stylo  of  fork 
that  it  stands  unrivalled  among  the  various 
kinds  of  horse  forks.  Having  been  put  in  use 
the  past  season  by  nearly  15,000  pi-actical 
farmers,  who  speak  of  it  in  the  highest  terms 
of  praise,  it  is  unnecessary  for  us  to  speak  of 
its  merits. 

This  harpoon  fork  is  made   of  iron  and 

steel,  weighing  only  a  few  pounds.     After  it 

is  thrust  into  the  hay,  the  part  forming  the 

point  is  turned  up  at  a  right  angle  so  as  to 

Fig.  I.  Fig.  2.       hold  the  hay  or  straw. 
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palhek's  horsb  fobk 

The  illustration  herewith  given 
represents  an  independent  fork,  with 
sickle  tines,  which  is  considered  one 
of  the  best  horse  forks  ever  in- 
vented. Some  farmers  will  have 
no  other  style  of  fork,  feeling  as- 
sured that  this  has  no  equal.  It 
is  light,  strong,  and  easily  handled 
by  a  small  boy  or  feeble  man,  and  " 
can  be  used  where  hay  can  be 
pitched  with  any  other  horse  fork. 
Rev.  Nelson  Palmer,  Hudson,  New 
York,  is  the  inventor,  and  I  think 
Wlieeler,Mclick  &  Co.,  Albany,  New 
York,  manufacture  it.  It  is  also 
manufactured  by  parties  in  Chicago, 
Illinois. 

This  Palmer  fork,  at  the  great 
trial  of  forks  under*  the  auspices  of  the  American  Institute,  Maix3h  4  and  5,  at 
Rye,  Westchester  county.  New  York,  received  the  fust  prize,  as  being  the  best 
fork  in  the  country  for  all  kinds  of  work.  The  committee  thought  that  this 
fork  would  pitch  hay  and  other  material  equal  to  any  other  fork,  and  would 
excel  all  others  when  pitching  coarse  manure. 

buckman's  grapplixg  fork. 

It  will  be  observed  by  the  illustration,  representing  Buckman's  horse  fork,  that 
this  fork  is  more  complicated  than  any  others  that  I  have  noticed. 

The  tines  are  made  of  steel,  and  the  heads 
of  the  forks,  arms,  and  levers  are  all  of  iron. 
After  the  forks  have  been  thrust  into  the  hay, 
nearly  in  a  perpendicular  direction,  as  the  upper 
ends  of  the  levers  are  drawn  together,  the  forks 
approach  each  other,  and  the  lower  ends  of  the 
tines  are  lifted  so  as  to  stand  nearly  m  a  hori- 
zontal position. 

The  inventors  claim  that  by  this  arrangement 
of  the  different  parts  of  the  fork,  an  advantage 
is  gained  over  the  other  forks  for  pitching  tine 
hay,  short,  loo^e  gi*ain,  fine  straw,  and  any  other 
material  that  will  not  hang  together  like  flax 
straw. 

By  simply  changing  the  fork  head  for  a  grap- 
ple head,  which  is  fiuniished  with  each  at  a 
trifling  additional  cost,  it  may  be  used  for  mis- 
ing  baled  cotton,  tobacco,  hops,  barrels,  boxes*, 
and  all  other  heavy  baled  or  boxed  aiticles. 
It  is  capable  of  raising  600  pounds  with  ease 
and  safety,  and  it  will  grapple  and  hold  any 
article  not  exceeding  3  i'eet  in  width.  A  large 
number  of  fariners  have  pronounced  this  fork  the  best  in  use  for  all  kinds  of 
work. 

raPROVED  HARPOON  FORK. 

The  accompanying  illustration  represents  still  another  style  of  harpoon  forks, 
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haviug  two  barbs.  These  forks  are  made  of  steel,  are  light  and  sti-ong,  and  -^nJl 
operate  witli  satisfactory  efficiency.  The  figure  at  the  left  hand  represents  the  fork 
as  it  appeal's  when  thnist  into  the  hay. 

The  iUustration  on  the  right  hand  shows  the  fork  with 
the  barbs  spread,  as  they  are  arranged  after  the  fork  is 
tlinist  into  the  hay.  This  kind  of  fork  is  manufactured 
by  H.  D.  Rogers,  Pittsburg,  Pennsylvania,  and  by  W. 
H.  Field,  Portchester,  Westchester  county,  New  York. 
I  have  handled  this  fork,  and  it  pitched  unusually  largo 
forkfuls  at  the  trial  of  forks  to  which  I  have  alluded  in 
other  parts  of  this  chapter. 

COMBrNED  FORK   AND   KNIFE. 


The  hoi*se  fork  and  knife  herewith  rcpresented  was  invented  by  Kniflcn  ^ 
Hamngton,  Worcester,  Massachnsetts.  Persons  who  have  ns^d  this  style  of 
fork  for  pitching  hay,  and  the  knife  for  cutting  dowTi  hay  mow  or  stack,  si >oak 
©f  it  in  liii^h  tonns.  The  manufacturers  afhnn  that  it  is  the  most  useful  im- 
plement for  cutting  down  and  pitchinjj  hay  that  was  ever  invented,  &s  the  knife 
is  more  efficient  than  any  hay  knife  ever  befbre  constructed.  The  diivctions 
for  using  it  aie  as  follows  :  Put  the  fork  into  the  hay  when  shut,  then  open  it, 
wh^  it  is  ready  for  working.  A  small  rope  passes  over  the  pulley  in  tlie  main 
fork  item,  and  fastens  to  the  short  handle,  which,  when  draw^n  by  the  operator, 
droj>s  the  hay.  When  cutting  hay  on  mow  or  stack  open  the  fork  and  press  it 
int-o  the  hay  the  depth  you  wish  to  cut,  then  shut  and  draw  it  oiit ;  repeat  thin, 
being  careful  to  enter  the  knife  so  as  to  ctit  all  the  hay.  Full  six  inches  may 
be  cut  each  time  the  knife  c^m  be  put  in.  Care  should  be  taken  to  keej>  the 
knife  gharp  when  using.  When  shaipening  the  knife  grind  only  on  the  outer 
aide  of  each  blade,  or  the  same  as  when  sharpening  a  pair  of  shears.     To  load  a 
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wagon  from  a  mow,  cut  down  about  two  feet  deep,  six  feet  long,  and  of  conve- 
nient width,  insert  the  fork  shut  into  the  centre  of  the  block,  then  open  it  and 
drive  ahead. 

A  combined  hay  fork  and  knife  similar  to  this  is  made  by  S.  E.  &  B.  Sprout, 
Muncy,  Lycominc^  county,  Pennsylvania,  which  drew  the  second  prize  at  the  trial 
of  forks  at  Rye,  Westchester  coimty,  New  York,  March  4  and  5,  18G7,  under  the 
auspices  of  the  American  Institute.  This  fork,  at  the  trial  of  ini])lemcnt8  held 
under  the  auspices  of  the  New  York  State  Agricultural  Society,  July  10,  1866, 
pitched  oflp  1,810  pounds  of  hay  over  the  large  beam  at  five  forkfuls,  in  two 
minutes  and  forty-five  seconds.  When  pitching  under  the  beam,  the  same  fork 
removed  2,000  pounds  of  hay  in  one  minute  and  forty-one  seconds.  The  hay 
hangs  to  the  shoulders  or  hooks  in  the  sides  of  the  bhules. 

WHICH  IS  THE  BEST  FORK. 

Every  farmer  will,  doubtless,  inquire  which  is  the  best  fork.  The  answer  can 
be  given  in  a  few  words,  namely,  the  one  that  will  pitch  all  kinds  of  hay,  straw, 
or  loose  grain.  A  farmer  does  not  wish  to  incur  Ihe  expense  of  two  horse  forks. 
This  is  not  necessary  when  there  are  forks  that  will  pitch  any  material  in  the 
most  satisfactory  manner.  A  fork  of  almost  any  style  will  pitch  long  hay  or 
loose  flax  that  will  hang  together  like  curled  hair.  Every  practical  farmer  will 
readily  appreciate  and  understand  the  requirements  of  a  horse  fork  when  1  aUude 
to  material  to  be  pitched. 

We  sometimes  have  short  oats — so  short  that  the  straw  is  not  long  enough  to 
make  bands  lor  binding  the  bundle.  Barley  straw  is  frequently  so  ohort  and 
slippery  that  one  almost  wants  a  huge  scoop  shovel  for  handling  it.  Besides 
these,  some  fanners  have  rowen  to  pitch,  which  is  almost  as  short  as  chaff.  The 
straw  of  red  clover  seed  and  of  white  clover  seed  is  sometimes  so  short  that  it  ia 
exceedingly  difficult  to  pitch.  Many  farmers  use  a  grappling  fork  for  loading 
long  manure  on  a  wagon ;  and  in  some  instances  they  save  a  vast  deal  of  hari 
labor  by  making  a  horse  or  two  horses  perform  this  laborious  task. 

Here,  then,  we  have  the  facts  for  enabling  us  to  decide,  without  a  trial,  which 
is  the  best  fork.  A  liarpoon  fork  can  hold  only  a  small  bunch  of  short,  slippery 
barley  straw,  a  small  bunch  of  oats,  or  a  small  forkful  of  short  clover  straw ; 
and  a  man  can  pitch  manure  faster  by  hand  than  he  can  with  a  horse  and  a 
harpoon  fork.  But  a  grappling  fork  will  huld  a  large  bunch  of  any  fine  hay, 
short  and  slippery  barley,  short  oats  or  long  coarse  hay,  and  although  a  grappling 
fork  cannot  be  employed  satisfactorily  in  pitching  all  kinds  of  manm*e,  still  if 
manure  of  any  kind  can  be  pitched  at  all  with  a  horse  fork,  the  grappling  fork 
will  give  tlie  best  satisfaction.  For  some  kinds  of  work,  the  harpoon  fork  may 
be  preferable. 

These  suggestions  might  bo  greatly  prolonged  ;  but  I  trust  I  have  recorded  a 
sufficient  number  of  hints  to  enable  most  farmere  to  choose  a  fork  thflt  will  always 
operate  satisfactorily. 

THRESHING  MACHIXE. 

^T  threshing  machines  are  as  perfect  as  they  can  be  made.  It  is  truly  sur- 
prising to  witness  their  eminent  efficiency  for  threshing  any  kind  of  grain.  We 
have  one-horse,  two-horse,  three-horse,  and  ten-horse  powers.  The  first  one  that 
demands  our  notice  is  a  two-horse  railway  power  with  a  separator  and  cleaner, 
which  is  manufactured  by  R.  &  M.  Harder,  Cobleskill,  Schoharie  county,  New 
York. 

These  machines  have  gained  a  wonderful  popularity ;  and  they  are  becoming 
more  and  more  popular  all  over  the  country.  This  kind  of  powers  and  threshere 
is  gaining  favor  at  the  west  very  rapidlv,  and  I  am  inclined  to  think  that  the 
18 
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day  is  coming  when  the  railway  horse-powera  will  entirely  supplant  the  sweep 
powers.  The  first  question  that  is  almost  always  asked  is :  wherein  does  Harperg 
power  differ  from  Wheeler  &  M click's?  They  are  substantially  the* same.  The 
ijlatforra  wheels  of  Harder's  power  are  larget  in  diameter  than  those  on  other 
machines:  It  is  therefore  contendeil  that  a  horse  of  a  given  weight  will  be  able 
to  exert  more  effective  force  with  wheels  of  that  size  than  if  smaller  ones  were 
substituted.     Other  tnanufacturers  dispute  this  point. 


The  thresher  is  an  over-shot  machine  ;  and  the  entire  machine  is  the  very  par- 
agon of  perfection.  With  two  liorses  such  a  machine  will  thresh  from  300  to  500 
bushels  of  oats  per  day  of  ten  hours,  and  half  that  quantity  of  good  wheat,  and 
deliver  it  clean  and  ready  for  market. 

When  ordered  each  thresher  is  built  wnth  a  dust  flue,  for  the  purpose  of  pro- 
tecting the  man  who  feeds  the  machine  from  the  suffocating  dust  which  is  often 
so  injurious  to  any  person  who  has  sensitive  lungs.  This  dust  flue  is  simply  an 
open  passage  or  flue  outside  of  the  concave  over  the  cylinder.  The  dust  enters 
the  flue  in  front  of  the  machine  and  is  carried  out  over  the  cylinder  with  the 
straw.  This  is  said  to  be  a  complete  preventive  of  the  dust  flying  in  the  feeder's 
face. 

-wheeler's  railway  powers  and  thresher. 

Messrs.  Wheeler,  Melick  &  Co.,  Albany,  New  York,  manufacture  railway 
horse-powera  for  one  horse,  for  two  horses,  and  those  sufliciently  wide  to  admit  of 
three  hoi*ses  abreast. 

I  cannot  recommend  this  machine  too  highly.  Wh(^h  I  w'as  on  the  farm  I 
purchased  a  one-horse  power.  It  pleased  us  well,  but  I  soon  prociired  a  two- 
horse  power,  which  gave  excellent  satisfaction.  I  used  that  power  for  almost 
every  purjiose.  I  threshed  all  my  grain  with  it ;  threshed  and  hulled  my  clover- 
seed  ;  chaffed  all  my  fodder ;  sawed  the  firew(X)d  with  a  circular  saw  j  worked 
the  drag  saw ;  ripped  out  laths  and  all  kinds  of  lumber  when  building  my  house ; 
shelled  Indian  com  ;  turned  the  grindstone,  and  drove  my  timiing-lathe. 

The  three-horse  power  differs  from  the  two-horse  powder  only  in  having  a  middle 
support,  which  is  constructed  by  placing  iron  rollers  under  the  centre  of  lags, 
which  can'ies  two-thirds  of  the  weight  of  the  horses,  rendering  it  even  more 
durable  than  the  two-horse  power.  It  is  also  well  adapted  for  two  horses,  and  is 
easily  transported,  its  weight  being  but  about  250  pounds  more  than  the  ordinary 
two-hoi-se  power,  and  can  be  mounted  on  common  wheels  and  axles,  by  means  of 
frame  and  windlass,  by  which  one  man  can  load  and  unload  in  a  short  time. 
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The  three-horse  powers  are  employed  quite  extensively  for  the  threshing  m 
^ain  and  sawing  firewood.  With  three  good  horses,  a  set  of  hands  can  gfjiw  a^ 
much  firewood  as  can  be  sawed  by  a  ten-norse  sweep  power  with  the  same  saw 


The  erroneous  idea  that  such  powers  are  "horse  killers/'  does  not  meet  with 
much  favor  among  intelligent  farmers.  I  used  a  span  of  horses  on  one  of 
Wheeler's  machines  fur  more  than  ten  years,  and  I  know  it  never  inmred  them 
any  more  than  to  travel  on  the  ground.  I  have  seen  it  stated  m  print  that  the 
nse  of  such  powers  is  as  cruel  as  slavery.  I  am  certain  that  the  men  who  make 
such  assertions  are  not  the  proper  persons  to  give  an  opinion  on  such  a  subject, 
as  I  think  they  have  never  used  such  horse-powers  for  any  considerable  length 

of  time. 

« 

PAL^TER^S   CLIMAX  THRESHBB. 

One  of  the  ihost  ingenious  and  useful  threshing  machines  in  the  country  ia 
represented  by  thte  accompanying  illustration  of  "  Palmer's  Climax  Thresher," 

which  has  been  snfficietitly  tested  to 
satisfy  every  one  who  knows  what  is 
required  in  a  good  thresher,  that  it  is 
a  machine  of  superior  excellence.  I 
have  not  only  seen  this  machine  in 
operation,  but  I  have  fed  it  with  my 
own  hands;  and  1  know  it  to  bo  all 
that  can  be  desired  in  a  machine  that 
is  designed  for  preser\nhg  the  straw 
straight  and  unbroken.  In  those  parts  of  the  countrv  where  rye  is  grown  more 
than  any  other  grain  such  a  machine  is  eminently  (desirable,  as  it  will  deliver 
the  long  straw  in  straight  gavels  more  evenly  than  it  was  before  the  grain  was 
threshed  out. 

The  machine  consists  of  two  dnun  cylinders  about  five  and  a  half  feet  long 
and  fourteen  inches  in  diameter,  made  to  revolve  towards  each  other.  The 
cylinder  that  threshes  the  gi*aiu  is  corrugated  on  the  siuface,  and  revolves  close 
to  a  corrugated  concave,  Avhich  can  be  screwed  up  so  closely  to  the  cylinder  that 
it  is  impossible  for  a  head  of  any  kind  of  cereal  grain  to  pass  through  without 
being  tlireshed.  The  other  cylinder  is  fiunished  with  spikes  which  carry  the 
straw  doAVTi  between  the  cylinders,  dropping  a  small  quantity  at  once,  right  at 
the  entrance  between  the  corrugated  cy Under  and  the  concave. 

The  unthreshed  groin  is  fed  sideways  into  the  machine  instead  of  lengthways. 
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If  some  of  the  straws  enter  in  a  diagonal  direction,  they  will  be  brought  out 
straight.  The  straw  is  carried  by  the  carrier  beyond  the  rear  end,  where  it 
is  deposited  in  gavels  of  any  desired  size.  When  the  macliine  is  in  operation, 
two  active  laborers  will  bind  the  straw  as  fast  as  the  machine  threshes  it. 

Straw  threshed  with  such  a  machine  is  much  more  valuable  in  market  than  if 
it  had  been  threshed  with  a  machine  that  breaks  it  into  short  pieces;  and  more 
than  this,  the  bundles  can  be  stored  in  a  smaller  space,  and  it  is  more  convenient 
for  being  fed  into  a  straw  cutter  after  being  threshed. 

This  machine  will  thresh  all  kinds  of  cereal  grain  as  fast  as  spiked  machines ; 
and  when  the  straw  is  long  and  heavy,  I  think  it  will  thresh  faster,  with  the 
same  power,  than  the  other  threshers  winch  shell  out  the  grain  by  means  of  spikes. 

Two  horses  will  drive  such  a  machine,  when  attached  to  a  railway  power,  and 
do  a  fair  business,  but  a  three-horse  railway  power  will  give  the  cylinders  a 
f orious  velocity ;  and  an  active  man  will  be  obliged  to  work  lively  in  order  to 
feed  the  machine  to  the  capacity  of  the  thresher. 

The  reason  why  such  a  macnine  will  thresh  long  heavy  straw  more  rapidly 
than  a  spiked  thresher,  is,  that  a  large  proportion  of  the  effective  force  of  the  team 
is  absorbed  in  breaking  the  straw  to  pieces  by  means  of  the  spikes,  while  the  cor- 
rogated  cylinder  works  the  long  straw  through  the  machine  with  the  expenditure 
of  little  power. 

With  spiked  machines,  more  of  the  effective  force  of  a  team  is  absorbed  in 
breaking  the  straw  to  pieces  than  is  required  to  thresh  out  the  grain. 

impro\':ed  horse  rakes. 

The  ini^rovements  in  horse  rakes  are  as  various  as  the  machines  are  numeroos. 
It  seems  as  if  inventors  had  exerted  themselves  to  the  utmost  to  develop  some- 


thinff  new  in  the  shape  of  a  horse  rake.  There  may  be  a  better  kind  than  the 
one  here  represented  j  yet  whoever  gets  one  of  this  style  of  steel-toothed  rakes, 
may  feel  assured  that  he  has  a  good  implement.    This  r^ke  was  invented  and 
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manofactnred  by  Messrs.  Sprout,  at  Muncy;  Lycoi^iiiig  connty,  Pennsylvania,  and 
has  taken  several  premiums  at  State  agricultural  fedrs  a  the  best  rake. 

A  spring  toothed  rake  of  superior  excellence  is  now  manufactured  by  Dodge 
&:  Co.,  Auburn,  Cayuga  county,  New  York. 

tract's  REVOLVTNa  RAXE. 

The  best  rake,  according  to  my  idea  of  horse  rakes,  for  all  kinds  of  work,  is 
the  common  wooden-toothed  revolving  rake,  attached  to  a  sulkey,  on  which  the 
operator  rides,  as  represented  by  the  accompanying  illustration,  holding  the  rako 


with  one  hand,  by  means  of  a  lever  and  spring  latch,  both  of  which  the  driver 
manages  easily  with  one  hand.  This  improvement  was  brought  out  by  H.  N 
Tracy,  Essex  Junction,  Vermont.  I  think  this  style  of  rake  possesses  advantaM 
over  the  steel-toothed  rakes  which  render  it  pre-eminently  superior  to  any  other 
rake  now  in  use.  I  will  allude  to  the  points  of  superiority.  It  will  rake  wheat 
or  barley  stubble  cleaner  than  the  steel-toothed  rakes,  and  will  not  tear  up  the 
young  and  tender  grass,  nor  collect  so  much  grit  and  dirt  among  the  straw  and 
Lay  as  a  steel-toothed  rake.  With  this  kind  of  wooden-toothed  revolving  rake 
peas  can  be  raked,  before  the  vines  are  mowed,  into  close  winrows;  and  red 
clover  seed  can  be  raked  cleaner,  when  the  straw  is  very  short,  than  can  be 

fathered  with  any  other  rake,  as  the  wooden-toothed  revolving  rake  gathers  and 
olds  heads  of  clover  and  short  hay  more  advantageously  than  most  others. 

CLOVER  THRESHERS  AJSTD  HULLERS. 

Only  about  thirty  years  ago  clover  seed  was  removed  from  the  chaff  by  the 
slow  and  laborious  operation  of  pounding  it  out  with  the  flail.  A  faithful  and 
strong  laborer  who  could  ply  the  flail  from  morning  till  night  was  thought  to 
perform  a  fair  day's  work  if  he  hulled  one  peck,  or  fifteen  pounds,  of  clean  clover 
seed,  during  that  period  of  time.  In  some  instances  fajmers  would  tread  the  seed 
oat  with  horses  and  colts.    The  heads  were  separated  first  firom  the  straw,  then 
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all  the  boi-sos  (^nd  colts  that  oovild  be  coUeoted  on  tlie  farm  were  put  pn  the  bi^ 
floor  and  kept  ipdoving  roj^^id  and  round,  day  after  day,  on  the  cliaff.  It  was  a 
long  and  tedioi^  job  to  Lull  clover  seed.  Tbe  feet  of  the  animals,  l>y  constant 
attrition,  wore  the  chafl'  tlirough  to  the  seed,  and  most  of  it  would  separate  readily 
from  the  chaff  w'hen  it  was  passed  through  a  fanning  mill.  After  tlie  job  was 
pronounced  finished,  there  still  remained  one-fourth  or  more  of  the  seed  in  the 
chaff,  which  was  sowed  chaff  and  all.  Cleaning  clover  seed  was  an  exceedingly 
dirty  and  unhealthy  job,  on  account  of  the  offensive  dust  which  always  arises 
when  the  seed  is  being  hulled.    . 

The  first  step  towards  cleaning  seed  by  machinery  was  accomplished  by 
one  of  the  most  rudely  constnicted  machines.  It  consisted  of  an  upright  wooden 
shaft,  about  one  foot  in  diameter  at  the  lower  end,  and  larger  at  a  distance  of 
foiu"  feet  from  the  floor.  A  portion  of  it  was  turned  off  tnie,  and  covered  with 
pieces  of  tin  been  punched  full  of  holes.  The  rough  side  of  the  tin,  similar  to 
a  grater,  was  on  the  outside  of  the  shaft  cylinder,  which  made  one  revolution  to 
one  circuit  of  the  horse.  This  grater-shaft  worked  in  the  centre  of  a  concave, 
extending  entirely  around  the  cylinder,  and  the  inside  was  covered  with  per- 
forated tin,  which  presented  a  rough  siurface.  The  chaff  was  forced  in  at  the  top, 
and  came  out  slowly  at  the  narrow  opening  between  the  cylinder  and  the  concave 
at  the  lower  end.  With  such  a  rude  machine  a  man  and  a  horse  could  hull  one 
bushel  of  clean  seed  in  a  day.  This  was  the  oon^imencement  of  huUipg  clover 
seed  by  machinery.  After  this  a  cylinder,  revolving  horizontally,  and  having  the 
periphery  covered  with  band  iron,  with  the  siuface  of  the  iron  prepared  like  a 
rasp,  was  brought  into  use.  The  concave  was  also  covered  with  iron,  having  a 
rasped  surface.  The  concave  of  such  machines  can  be  a<ljusted  by  a  sqrew,  so 
that  the  chaff  is  stripped  from  the  seed  without  injuring  the  keniels. 

At  the  present  day  hulling  clover  seed  can  be  perfonne<l  so  expeditiously  that 
fanners  do  not  dreaii  to  raise  it  as  they  once  did. 

westinghouse's  improved  clover  huller. 

The  illustration  herewith  given  represents  a  clover  huller  made  hy  G.  West- 
inghouse,  Schenectady,  New  York.  It  is  ditHcult  to  pen  a  •.asdv.aio:!  that  ^viU 
enable  the  reader  to  understand  it  perfectly. 


This  huller  is  designed  to  be  used  for  simply  hulling  the  seed  after  the  heads 
have  been  threshed  off  the  straw.  It  performs  the  work  with  great  rapidity  and 
neatness.  The  chaff,  when  it  leaves  the  huller,  contains  no  seed  that  is  of  any 
value. 

The  combined  huller  consists  of  a  thresher,  huller,  and  cleaner,  which  are  all 
in  one  frame,  and  the  whole  entirely  covered  and  arruiged  for  use  on  a  wajpon. 
A  pulley  on  the  hullii^  cylinder  receives  the  belt  from  the  pjower,  and  belts  from 
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this  cylinder  connect  with  the  other  machinen'^  so  that  the  entire  operatiou  of 
threshing,  hulling  and  cleaning  is  done  at  one  time.     The  manufacturers  say: 

"We  have  experimented  extensively  with  diflferent  plans  of  making  the  hulling 
cylinder  and  concave,  and  have  fuund  that  fur  dm*ability  and  efficiency  there  is 
nothing  superior  to  a  closely  spiked  cylinder,  with  spikes  case  haidened,  and  an 
iron  concave,  and  have  therefore  adopted  this  plan  in  our  machines.  Particular 
attention  has  also  been  given  to  the  cleaning  part  of  our  machines.  The  sieves 
are  long  and  wide,  and  so  arranged  that  little,  if  any,  seed  will  be  carried  over 
them.  The  shoe  that  holds  the  sieves  receives  a  back  and  fonvard  motion 
directly  from  the  fan  shaft,  requiring  but  little  power  to  operate  it,  cleans  the  seed, 
and  delivers  it  at  the  side.  The  bolt  attached  to  the  huUer  and  cleaner  removes 
the  straw  left  in  the  clover  by  the  thresher,  and  feeds  the  cylinder  evenly.  It  is 
oonsidered  indispensable  by  all  who  have  used  macliines  with  it.  An  elevator  is 
attached  to  the  combined  thresher,  hiUler,  and  cleaner,  for  returning  clover  to  the 
lulling  cylinder  which  has  not  been  perfectly  hulled  the  first  time  through.  We 
make  two  sizes  of  these  machines — No.  1,  thirty-six-inch  cylinder,  and  No.  2, 
twenty-seven-inch  cylinder.  The  combined  threshers,  hullers,  and  cleaners 
nequire  from  six  to  ten  horse-powers,  and  the  hnllers  and  cleaners  two  and  three 
borse  endless-chain  powers,  or  four  to  six  horse  lever  powers.  Their  capacity 
depends  very  much  upon  the  quality  and  condition  of  the  clover,  varying  with 
the  large  machines  (No.  1)  from  ten  to  forty  bushels,  and  with  small  ones  (No.  Z) 
from  five  to  twenty-five  bushels  per  day. 

"  Clover  is  {lerhaps  the  most  variable  of  any  griiin  as  regards  peld  and  condi- 
tion in  which  it  is  necessary  to  prepare  it  for  market.  Many  times  it  is  wet,  so 
that  it  is  almost  impossible  to  rub  the  seed  from  the  heads ;  and  again,  the  peld 
is  so  light  that  an  immevse  bulk  of  chaff  lias  to  bo  put  through  a  machine  to 
obtain  a  little  seed.  This  variableness  makes  it  impossible  to  have  a  machine 
work  equally  well  at  all  times  in  it,  and  we  do  not  claim  that  the  machines  we 
make  will  do  so.'^ 

Similar  clover  hullers  are  naanufactm^  at  Chicago  and  other  western  cities. 
Good  farmers  feel  that  it  is  so  much  better  to  have  their  clover  seed  clean  when 
they  are  sowing  it  than  to  scatter  it  in  the  chaflT,  that  a  clover  huUer  is  a  machine 
of  great  value.  In  many  localities,  where  large  crops  of  clover  seed  are  grown, 
the  large  combined  ten-horse  machines  thresh  and  hull  the  seed  at  one  operation. 
The  tailings  are  retm-ned  to  the  huller  until  all  the  seed  is  hulled,,  and  the  light 
chaff  is  carried  beyond  the  tailboard. 

CHAFFIXG  FODDER  AXD  FODDER  CUTTERS.* 

The  improvements  made  in  machines  \^thin  a  few  yeai-s  past  for  chaffing  coarse 
fodder  are  nnmerons,  but  only  a  few  of  them  are  really  worthy  of  notice  here. 
A  lai^e  number  of  devices  have  been  patented  for  chaffing  coai'se  fodder,  bat  the 
number  of  cutters  that  are  likely  to  come  into  general  use  or  to  give  satisfaction 
is  exceedingly  small.  Many  good  machines  I  shall  not  notice,  because  they  are 
too  complicated  for  common  farmers  and  their  laborers,  who  }K>&sess  only  ordinaiy 
ability  to  keep  machinery  in  running  order,  and  to  operate  such  implements  witn 
skill  and  efficiency. 

Some  inventors  and  manufiEU»,turers  have  erred  seriously  in  constructing  fodder 
cotters  by  not  understanding  exactly  what  is  required  of  a  machine  for  chaffing 
stalks,  straw,  and  hay.  In  some  instances  manufacturers  have  contended  th(it  a 
fodder  cutter  possessed  merit  just  in  proportion  to  its  ability  to  cut  or  reduce 
fodder  to  a  finely  comminuted  condition.  But  men  who  have  a  correct  under- 
standing of  the  management  of  domestic  animals  and  of  preparing  their  food, 
know  that  the  fodder  cutter  that  cuts  hay  or  straw  finest  or  shortest  is  by  no 
means  the  nu>st  effective  cutter.    ' 

In  chaffing  coarse  ifodder  it  is  not  necessary  to  cut  the  stalks  as  fine  as  has 
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been  sometimefl  recommended  in  some  of  our  agricnltaral  joumalS;  because  expe 
rience  proves  that  fodder  digests  much  better  ai'ter  being  macerated  by  the  teeth 
of  animals  than  when  it  is  reduced  so  fine  by  a  straw  cutter  that  the  stock  swallow 
it  without  first  crushing  it  between  their  teeth. 

When  corn-stalks  are  chafl'ed  two  inches  in  length  a  cow  can  masticate  them 
with  little  difficulty,  and  there  is  no  danger  that  the  flinty  portions  wdll  injure 
the  animal ;  but  when  cut  into  verj'  short  pieces  much  more  labor  is  required  to 
do  the  chaffing,  and  the  liability  to  injure  the  mouth  by  chewing  the  hard,  flinty 
pieces  of  stalks  is  greatly  increased.  Short  pieces  of  hard  corn-stalks  that  have 
been  cut  off  square  by  a  straw  cutter  often  woimd  the  gums  of  an  animal  80 
severely  that  they  will  endure  severe  hunger  before  they  will  eat  fodder  prepaied 
in  that  manner. 

The  stalks  of  Indian  i;om  or  sorghum  should  never  be  cut  less  than  two  inches 
long.  When  the  pieces  are  longer  than  the  diameter  of  the  stalk  they  will 
always  rest  on  their  sides  between  ihe  teeth  of  the  animal.  On  the  contraiy, 
when  the  pieces  are  cut  shorter  than  the  diamoter  of  the  stalks,  the  ends  are  pre- 
sented to  the  teeth,  and  the  ffinty  scale  will  enter  the  gums  almost  as  readily  as 
a  scale  of  iron  or  glass. 

There  is  really  no  advantage  in  chafling  prime  hay  for  animals  that  chew  the 
cud,  while  there  is  profit  in  cutting  it  one  inch  long  for  those  animals  that  do  not 
chew  the  cud,  such  as  horses  and  mules.  The  advantage  arising  from  chaffing 
prime  hay  for  horse-feed  consists  in  this,  that  the  nourishment  is  rendered  more 
available  by  being  partially  prepared  for  the  stomach  by  some  more  efiective 
mechanical  means  than  the  teeth.  Horses  and  mules  masticate  their  food  before 
it  is  received  into  the  stomach  more  than  neat  cattle  or  sheep  do.  Therefore 
there  is  greater  need  of  coarse  fodder  being  chopped  for  horses.  Neat  cattle  and 
sheep  chew  their  fodder  but  little  until  after  it  has  lain  in  the  first  stomach  until 
the  hard  particles  have  become  quite  soft. 

Some  manufacturers  of  straw  cutters,  in  their  enthusiasm  over  the  merits  of  a 
new  machine  for  cutting  corn-stalks,  straw,  and  hay,  have  even  gone  so  far  as  to 
assert  that  it  increases  the  value  of  coarse  fodder  sometimes  one-half  to  run  it 
through  a  straw  cutter.  This  cannot  he.  If  there  is  but  little  nourishment  in 
hay,  straw,  or  stalks  of  Indian  com,  the  simple  process  of  chaffing  the  fodder  by 
passing  it  through  a  cutter  will  not  add  to  or  take  away  from  its  nutritive  value. 
If  hay  be  poor  and  weather-beaten,  no  straw  cutter  will  restore  even  a  small  part 
of  the  lost  valuable  portions  that  would  have  afforded  nourishment  to  domestic 
animals.  The  principal  advantage  in  chaffing  coarse  fodder  consists  in  rendering 
the  nourishment  in  the  fodder  more  available  than  it  would  be  were  the  coarse 
stalks  not  reduced  fine  by  some  mechanical  means  besides  the  teeth  of  the  animals. 

The  machine  therefore  that  will  reduce  the  largest  quantity  of  coarse  fodder 
to  chaff  of  the  most  approved  condition,  as  to  length  of  pieces  of  straw  and  stalks, 
with  the  expenditure  of  the  smallest  amount  of  force  of  teams  or  workmen,  is  the 
best  machine  for  general  use. 

A  large  number  of  fodder  cutters  have  been  made  with  a  knife  having  a 
reciprocating  motion,  up  and  down,  most  of  which  have  failed  to  perfonn  as  satis- 
factorily as  those  cutters  that  operate  with  revolving  knives.  The  grand  difficulty 
with  straw  cutters  the  knives  of  which  operate  with  a  reciprocating  motion,  is,  the 
knife  prevents  the  advance  of  the  material  to  be  chaffed.  The  Knife  must  rise 
to  the  upper  side  of  the  fodder  in  the  feed  box,  before  the  feed  rollers  can  force 
it  forward.  For  this  reason  the  straw  or  stalks  to  be  cut  do  not  have  sufficient 
time  to  be  forced  forward  as  far  as  it  is  desirable  to  cut,  at  each  stroke  of  the 
knife.  Such  machines  will  cut  fodder  very  fine,  but  they  operate  amazingly 
slow.  When  ilriven  with  unusual  rapidity  some  of  them  will  not  cut  so  fast  as 
when  the  wheel  is  made  to  revolve  at  a  slower  velocity. 

The  philosophical  reason  for  this  is,  the  feed  rollers  do  not  move  the  fodder 
forward  with  a  gradual  motion,  but  they  operate  by  quick  jerks,  which  is  not  the 
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movement  required  for  feeding  rollers  of  a  straw  cntter.     The  rollers  should  move 
the  straw  forward  with  a  steady  and  uniform  motion. 

Fodder  cutters  have  been  constnicted  with  a  knife  playing  up  and  down  with 
a  drawing  stroke,  across  the  end  of  the  feed  box.  But  the  same  diiRculty  was 
met  with  in  machines  of  this  kind^  as,  when  the  knife  played  up  and  down  without 
any  drawing  stroke,  the  material  to  be  cut  could  not  be  fed  through  as  fast  as  it 
is  desirable  to  cut  it. 

Another  style  of  fodder  cutter  was  operated  by  a  knife  attached  to  two  balance 
wheels.  The  rims  of  the  two  wheels  were  about  one  foot  apart,  and  both  r«»- 
volved  in  the  same  direction.  The  knife  was  secured  to  the  wheels  by  wrist 
pins,  similar  to  the  connecting  pitman  that  extends  from  one  driving  wheel  of 
a  locomotive  to  the  other,  llie  knife  had  a  very  dra\ving  stroke  across  the  end 
of  a  feed  box.  Little  power  was  required  to  cut  off  a  largo  box  full  of  fodder. 
But  the  difficulty  in  the  way  of  its  success  was,  the  knife  prevented  the  fodder 
fix)m  being  fed  through  as  fast  ^s  it  is  desirable  to  cut  it.  This  style  of  cutters 
is  one  of  the  most  effective  of  all  those  that  operate  with  a  reciprocating  motion, 
but  mechanics  and  farmers  have  learned  that  in  order  to  chaff  fodder  rapidly, 
they  must  have  fodder  cutters  that  operate  with  a  rotary  instead  of  a  reciproca- 
ting motion. 

REVOLVING  FODDER  CUTTERS. 

The  knives  of  a  fodder  cutter,  in  order  to  operate  with  gieat  rapidity,  must 
revolve.  The  knife, or  knives  may  be  secured  to  the  side  or  face  of  a  wheel,  or 
they  may  be  attached  to  the  periphery  of  a  wheel  or  to  cylinder  heads.  In  either 
case,  cutters  are  now  made  to  operate  with  astonishing  rapidity.  In  some  in 
stances  circular  knives  have  been  attached  to  the  side  of  a  balance  wheel;  and 
machines  are  manufactured  with  straight  knives,  both  of  which  shave  off  the 
fodder  as  it  is  forced  out  the  end  of  a  feeding  box. 

The  circular  knives  gave  more  of  a  drawing  cut,  thus  absorbing  less  of  the 
effective  force  required  to  drive  the  machine  than  the  straight  knives.  But  as 
circular  knives  are  much  more  expensive  and  require  more  skill  to  put  the  cutting 
edge  in  order,  cuttera  with  straight  knives  cost  less  and  take  the  preference. 

rNDIAX  CORN  HARVESTERS. 

In  the  western  States  there  have  been  put  in  operation  several  horse  "com 
cutters,"  for  cutting  up  the  stalks  of  Indian  com,  whether  they  are  standing  in 
hills  or  in  drills ;  but  up  to  the  present  WTiting  such  farm  implements  have  not 
come  into  general  use.  Although  it  is  claimed  that  such  machines  will  perform 
their  tasks  in  a  most  perfect  manner,  yet  they  must  be  considered  as  only  exper- 
imental machines,  requiring  more  or  less  remodelling  and  improving.  In  some 
instances  only  one  experimental  machine  has  been  made,  and  the  inventor  is 
hoping  that  wealthy  manufacturers  will  purchase  territory,  or  pay  a  generous 
royalty  for  the  privilege  of  manufacturing  such  com  cutters.  A  brief  description 
of  one  of  these  implements  may  be  given  as  follows :  The  frame  is  supported  on 
two  driving  wheels  which  are  placed  sufficiently  far  apart  for  the  machine  to  cut 
two  rows.  The  machine  is  drawn  by  a  single  horse,  and  the  driver  rides  on  the 
machine.  If  the  stalks  stand  erect  tolerably  well,  they  will  be  laid  in  gavels  of 
convenient  size  for  one  man  to  handle  with  ease.  If  the  stalks  be  heavy,  and 
many  of  them  laid  badly,  it  is  difficult  to  perform  the  work  in  a  satisfactory 
manner. 

I  thought  best  not  to  give  illustrations  of  any  of  these  com  cutters  in  this 
chapter,  as  they  have  not  been  brought  to  that  degree  of  perfection  which  is  de- 
sirable for  such  farm  implements. 

CORN-HUSKING  MACHINERY. 

Duiing  the  past  year  a  machine  has  been  mtrodaoed  which  is  destined  to 
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change  the  almost  e^idless  task  of  com-busking  into  a  rapid  and  attractive  me- 
clianical  process.  Such  an  implement  bus  long  been  needed,  and  it&  introdaction 
will  aflbid  a  uieans  of  saving  for  the  nuirket  buudieds  of  bushels  of  aim  now 
wasted.  Om:  euuiTnous  com  crop,  auu»uniing  to  nearly  a  thousand  million  bushels 
annually,  is  chiefly  raised  by  the  use  of  nia(;hiuery.  Manual  labor  only  to  a 
gmall  extent  is  used  in  prcnlucing  the  crop  up  to  the  harvest  time.  Then  com- 
mences the  hand  work.  Wiih  large  crops  and  costly  labor,  the  corn-growers  find 
t  impossible  to  place  the  cereal  in  maikct  at  the  most  auspicious  moment  -,  much 
of  the  crop  is,  therefore^  fed  to  stock  without  husking,  and  immense  i|uantitie3 
ai*e  wasted.  The  husks,  too,  are  mostly  lost,  because,  to  ])reserve  them,  every 
husk  must  be  grasped  by  the  hunian  hand.  Yet  the  husk  crop  is  one  of  the 
most  valuable  which  we  produce.  It  would  amount,  if  saved,  according  to  the 
estiu^ite  of  some  persons,  to  not  loss  than  8,000,00,0  tons  aimually;  and  would 
bring,  at  $15  per  ton,  $120,000,000.  In  Austria  the  husks  niiike  jmper  superior 
to  that  made  fvom  linen  vags.  The  laigest  paper-mills  in  the  world — those  near 
Vienna— employ  nothing  but  husks,  brought  from  Hungary,  and  costing  $40  per 
ton,  about  the  price  of  white  rags  in  the  Austnan  market.  From  the  long  fibre 
of  the  husk  excellent  cloth  is  made ;  fi'om  the  short  fibre  paper  ol'  supeiior  quality 
is  produced,  while  the  gluten  of  the  husk  makes  excellent  bread.  These  val* 
liable  articlesi  ai-e  obtained  to  the  extent  of  sixty  per  cent,  of  the  entire  weight 
of  the  husks  employed.  The  machinery  to  which  we  allude  affords  a  ready 
means  of  pre.sei*ving  these  valuable  8ul>stanc6s.  It  receives  the  stalks  as  cut 
from  the  field,  picks  off  the  com,  cuts  or  bmises  the  gtalk$,  and  removes  from 
the  ears  every  vestige  of  husk  and  silk.'  The  cleanly  husked  com  is  deposited 
in  one  receptacle,  the  stalks  in  another,  while  a  thini  rec-eives  the  bright  husks. 
The  com  is  thus  made  rep,dy  fOr  the  shelter,  the  husks  for  the  baling  press,  pre- 
paratory to  being  sent  to  the  paper-mills,  while  the  stalks  are  improved  for  fodder. 
The  work  is  done  rapidly,  a  macliine  driven  by  one  horse  l)eing  capable  of  husk- 
ing thirty  bushels  per  hour.  One  man  can  tum  the  crank  and  feed  the  machine, 
and  husk  out  about  fifteen  bushels  an  hour.  The  machine,  as  now  constmcted, 
weighs  about  200  pounds,  and  costs  $75.  It  is  manufactured  by  Messrs.  Frank 
FuUer  &  Co.,  57  Broadway,  New  York  city,  and  will  bo  largely  introduced  the 
present  year. 

The  busker,  at  first  sight,  resembles  a  fodder  cutter.  At  one  end  of  the  frame 
which  supports  the  machinery  there  are  two  rollers  which  revolve  towards  each 
other.  Thq  top  roller  is  plain,  made  of  hard  wood,  and  some  four  or  five  inches 
in  diameter.  The  lower  roller  is  studded  with  stili*  knives  set  securely  into  the 
surface,  so  that  if  the  two  roUei*s  are  screwed  closely  together  they  will  out  the 
stalks  into  pieces  about  one  and  a  half  inches  long.  The  stalks  are  fed  between 
these  rollers,  but-ends  first.  When  the  but-ends  of  the  ears  arrive  at  th©^ 
rollers,  as  they  cannot  pass  thi*ou^h,  the  knives  cut  or  pinch  off  the  stem,  when 
most  of  the  husks  pass  through  with  the  stalks,  and  the  ear  drops  down  on  twa 
small  roUeis,  about  two  inches  in  diameter,  which  are  set  at  an  inclination  Mid- 
ways, so  that  the  ears,  in  slipping  along  in  the  depression  made  by  the  two 
rollers,  have  all  the  husks  and  silk  stripped  off  them  by  the  two  rollers  beneath 
the  ear  of  grain.  A  small  shaft,  with  small  sliai-p  spikes  in  it,  causes  the  ears  to 
revolve  as  they  slide  along,  so  that  every  side  of  the  ear  is  presented  to  the 
roller's,  when  in  motion,  which  seize  every  husk  and  all  the  silk,  and  strip  them 
off  as  neatly  as  can  be  done  by  hand  and  with  great  rapidity.  One  horse  will 
drive  the  machine  to  husk  as  fast  as  one  man  can  place  the  stalks  on  the  feed- 
ing box. 

A  point  of  transcendent  excellence  of  this  busker  is,  it  will  strip  the  husks 
from  large  ears  and  small  ones  with  equal  facility  and  neatness,  without  any 
alteration  of  the  machinery. 

Still  another  thing  which  farmers  will  find  to  be  of  eminent  advantage  by 
basking  their  com  with  these  machines  is  this :    When  the  ears  are  husked  by 
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liand  tbe  sialics  are  always  a  long  time  in  curing,  as  tbe  pitli  is  full  of  sap.  Bat 
when  the  stalks  have  l>eeii  ran  through  the  hosking  machino,  tlie  large  qh,^  are 
cnv>hed  so  that  the  moisiure  will  escape  in  a  few  days,  aifid  ii;i  less  time  tlla^ 
would  be  required  to  dry  out  and  cure  large  whole  stocks.  T()^e  u^,  therefore, 
who  husks  com  with  such  a  husker,  will  be  able  to  dry  and  cure  his  crop  of 
corn-stalks  in  a  few  days,  and  thus  save  a  vast  amount  of  exce^ent  fodder  which 
mast  be  lost  in  curing  if  the  large  stalks  arc  not  crushed  so  as  to  allovf  the 
moisture  to  escape  readily.  It  is  tlie  large  amount  of  sap  in  the  big  joints  ^^d 
pith  of  the  corn-stalks  that  causes  the  stalks  to  heat  and  mould  after  thoy  have 
been  secured  in  a  stack  or  mow. 

Another  husker,  which  operates  on  the  same  principle,  has  two  broad,  ci^idless 
apifons  of  India-i-ubber  revolving  together,  and  the  husks  and  silk  are  ^n^wu 
down  between  the  belts  or  aprons  exactly  as  they  sure  taken  off  by  the  rollere  in 
tbe  machine  previously  described. 

These  machines  are  of  recent  invention,  and  they  have  not,  as  yet,  come  into 
general  use,  but  I  have  been  familiar  with  the  huskinj^  of  the  experimental 
machines  for  several  months  past,  and  am  satisfied  tliat  tlds  husker  is  destined 
to  work  out  a  complete  revolution  in  husking  Indian  com.  The  mechanism  ox 
this  ii^hiQe  will,  doubtless,  be  greatly  improved  in  a  few  more  months.  The 
{principle  on  which  it  operates  is  tlie  coiTcct  one,  and  it  fai*  transcends  eycrythiij^g 
before  invented  for  husking  Indian  com. 

THE  BRINKERHOFF  HAND  CORN  SHELLED,  SEPARATOR,  AXD  CLEANER. 

Every  farmer  who  raises  Indian  com  w'ants  a  hand-sheller  and  cleaner, 
£ven  if  he  raises  several  hundred  bu^els  of  this  kind  of  giain,  most  of  which  is 

shelled  with  a  horse-power  shelkr^ 
a  hand-sheller  is  always  eQiin;eiitly 
desirable  for  shelling  a  bushel  or 
two  for  culinary  purposes  or  for 
seed.  Our  best  fanners  under- 
stand and  appreciate  these  sug- 
gestions, as  they  know  that  seed 
com  will  keep  better  in  the  ear 
than  if  shelled;  and  Indian  com 
always  makes  better  meal,  better 
mush,  com  bread,  oj^  ^ythiug 
else,  if  the  grain  is  not  dielled 
until  the  time  has  arrived  when  it 
is  to  be  ground  into  meal.  Then 
with  an  efficient  hand-sheller,  a 
person  can  shell  out  a  few  bushels 
in  as  many  minutes.  Besides  this, 
^  if  a  farmer  has  a,  convenient  hand- 
sheller,  laborers  can  shell  his  en- 
I  tire  crop  of  com  dming  rainy  days 
ov  leisure  hours,  \yhen  no  other 
labor  could  be  peilioifmeii 

The  accomp^iiyiiig  illustration 
represepts  the  very  best  lu^id-sheUer  that  is  manufactiured,  at  the  presei^t  time, 
in  the  United  States. 

This  sheller  has  been  in  use  but  a  short  time;  yet  for  ease,  ra.pidity,  and 
efficiency  of  operation,  it  is  acluiowledged  by  conipetent  judges  to  have  no 
equaL  Shellers  ma^  hereafter  be  invented  that  will  excel  this  oue,  but  it  is 
doubtful  whether  anything  will  be  Ijrought  out  very  soon  that  wiH  equal  it. 

The  shelling  is  dope  by  means  of  a  horizontal  cylinder  about  nipe  and  a  half 
iuchas  in  diameter  at  the  ends,  and  twenty-two  inches  long.    The  cyliuder  ntaj 
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be  made  of  wood,  and  spiral  rows  of  small  spikes  driven  into  the  surface,  tbe  endft 
of  which  extend  above  the  surface  ahont  one-fomlh  of  an  inch ;  or  the  cylinder 
may  be  made,  in  sections,  of  c^st  iron,  as  these  are  nsUally  made,  and  bolted  to 
cast-iron  heads  at  the  ends  and  at  the  middle.  The  cylinders  arc  eight  and  five- 
eighths  inches  in  diameter  midway  between  the  ends. 

The  cylinder  makes  seven  revolutions  to  one  of  the  crank.  The  balance 
wheel  on  the  jonnial  of  the  cylinder  weighs  fifteen  pomids.  There  are  twelve 
rows  of  spikes.  Every  Car  is  dropped  on  a  table  at  the  side  of  the  cylinder  j  and 
several  pressers  attached  to  springs  made  of  coiled  wire  press  the  ears  up  against 
the  cylinder.  As  the  rows  of  spikes  stand  in  a  spiral  direction,  they  work  the 
cobs  to  the  other  end  of  the  cylinder  and  drive  them  out  of  a  liole  in  the  side  of 
the  sheller,  as  represented  by  the  illustrations.  A  small  metallic  door  is  bon^ 
on  hinges  at  the  upper  side  of  the  orifice.  This  arrangement  prevents  the  shelled 
grain  from  beinff  scattered  over  the  floor. 

After  the  grain  is  removed  from  the  cobs,  it  drops  down  on  an  inclined  sieve, 
which  separates  the  heavy  chaff  from  the  com  and  delivers  the  clean  grain  ready 
for  use,  or  cleaned  for  market,  in  a  measure  or  box. 

This  sheller  turns  exceedingly  easy,  and  it  will  shell  green  ordry,  large  or 
small  ears,  with  equal  facility  as  fast  as  one  person  can  pick  them  up  and  drop 
them  into  the  sheller.  There  are  other  kinds  of  shellers  that  will  shell  as  fast  as 
this  one,  but  they  will  not  separate  and  clean^the  grain. 

HOKSE   CORN  SHELLERS. 

There  are*  several  kinds  of  horse  com  shellers,  both  east  and  west,  which 
shell  this  kind  of  grain,  and  clean  it  also,  with  astonishing  rapidity.  In  some 
instances,  in  the  west,  a  com  sheller  is  driven  by  a  steam-engine,  and  the  fire  is 
made  of  the  cobs.  For  a  number  of  ye^xs  the  com  was  only  shelled  and  separated 
from  the  cobs;  but  now,  cleaners  are  attached,  so  that  the  clean  grain  is  all 
delivered  in  ba^s  or  measures.  Shellers  of  this  kind  are  manufactiired  in  most 
of  the  large  cities  of  the  west.  Power  shellers  of  an  excellent  style  are  manu- 
factured by  some  one  at  Penn  Yan,  New  York. 

CIDER  AXD  WINE  MILLS. 

As  so  much  attention  is  being  directed  to  the  cultivation  of  small  fruit,  cider 
and  various  kinds  of  domestic  wines,  numerous  inventors  have  brought  out  port- 
able mills  for  grinding  the  traits  and  expressing  the  juice. 

C^=^-^:jn-j-^._  ^^^  people  want  a  cheap,  efficient,  convenient, 

^  ,  f^^^^         a^<i  portable  mill  with  which  they  can  make  a  gallon 
^.^      '^  of  cider  or  wine,  or  larger  quantities  if  desirable. 

There  are  several  kinds  that  operate  satisfactorily; 
but  I  believe  the  little  portable  mill  illustrated  by 
the  accompanying  figure,  manufactured  by  the  Peeks- 
kill  Plough  Works,  Peekskill,  New  York,  and  by 
George  E.  Hutchinson,  Clevelfwid,  Ohio,  stands  pre- 
eminently at  the  head  of  the  list,  when  everything 
is  taken  into  consideration.  This  mill  will  grind 
apples,  pears,  and  grapes,  without  crashing  the  seeds, 
which  is  an  important  point  .when  making  cider  or 
wine.  It  will  also  grind  all  kinds  of  berries  and 
cherries,  and  crash  the  pits  without  injuring  the 
grinding  apparatus. 

Apples  are  first  crushed,  then  ground  into  a  fine 
pomace,  which  is  discharged  directly  into  the  curb  or 
into  a  pail.    The  grinding  may  be  done  by  hand  or  by 
horse-power.    The  pressing  is  done  by  hand.    The  teeth  of  the  grinder  aie  so 
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airan^ed  that  no  apples  can  clog  between  them.  One  man  can  grind  several 
bushels  of  apples  per  hour,  and  make  several  gallons  of  any  kind  of  wine  per 
hour.  This  machine  can  be  employed  as  an  excellent  lai'd  press;  and  it  is  fre- 
quently employed  in  the  dairy  for  pressing  cheese. 

There  may  bo  better  mills  than  this,  but  it  has  not  been  my  good  fortune  to 
meet  with  any  that  possess  that  compactness,  convenience,  durability,  and 
efficiency  which  are  combined  in  this  mill.  The  crowning  consideration  is  its 
dieapness,  which  at  present  is  about  S22  for  the  small  size.  The  same  linn 
makes  mills  of  a  larger  size. 

Allen's  new  weeding  hoe. 

Among  the  many  improvements  in 
garden  implements,  we  have  seen 
none  that  so  well  commends  itself  to 
every  one  having  a  garden  to  improve, 
as  Allen's  new  weeding  hoe,  here- 
with illustrated.  It  somewhat  re- 
sembles a  garden  rake  mth  a  cutting 
blade  attached  to  the  ends  of  the 
teeth.  This  blade  lies  flat  upon  the 
ground,  and  is  toothed  on  the  two 
edges  and  sharpened.  By  raising  or 
lowering  the  handle,  the  blade  enters 
the  ground  to  the  depth  desired  by 
the  operator;  and  by  shoving  and 
^  drawing  cuts  off  all  roots;  wliilo  at 
the  same  time  the  rake  teeth  pulverize 
the  soil  and  tear  out  the  weeds  by 
the  roots.  The  tool  is  light,  well 
made,  and  is  worked  with  remarkable 
ease  and  facility.  It  was  invented 
by  George  P.  Allen,  Woodbury,  Connecticut. 


niPBOVED   PERPETUAL  BRICK  AND  DRAIN  TILE  KILNS. 

A  new  era  has  commenced  in  the  manufacture  of  bricks  and  drain  tiles.  Ma- 
chineiy  for  tempering  the  clay,  moulding  the  brick,  and  forming  the  tiles  is  now 
as  nearly  perfect  as  we  can  devise.  Suitable  kilns  have  been  needed ;  and  a  vast 
amount  of  money  has  been  expended  in  experimenting  in  constructing  kilns  that 
would  require  less  .fuel  to  bum  the  bricks  and  the  tiles,  and  at  the  same  time  bum 
all  that  were  in  the  kiln  with  desirable  uniformity.  Hitherto  a  large  percenta^ 
of  bricks  and  tiles  were  injured  by  being  burned  too  much,  while  a  portion  womd 
not  be  burned  enough. 

During  the   past   year  Messrs.  Cornish  &  Congdon,  175  Broadway,  New 

York  city,  have  invented  a  perpetual  kiln  for  burning  bricks,  tile,  pottery-ware^ 

and  also  for  drying  peat,  consisting  of  an  inclined  tmmel  maile  of  brick  walls, 

in  which  a  track  is  laid,  and  the  bricks  or  tiles  are  passed  through  on  cai^s  or 

platforms  by  means  of  a  gear  wheel.     From  2,000  to  10,000  bricks,  according  to 

tie  size  of  the  kiln,  are  placed  upon  each  car,  in  aiches,  the  same  as  in  ordinary 

kilns.     The  fires  are  placed  about  midway  of  the  tunnel,  and  the  bricks  that  ai*e 

to  be  burned  are  gradually  drawn  down  to  them.  In  this  way  the  water  smoke  is 

carried  off*  by  a  gentle  heat,  and  the  bricks  prepared  for  a  greater  and  constantly 

increasing  degree  of  heat  until  they  are  thoroughly  burned.     When  this  is  done 

the  cars  are  drawn  below  the  fires  and  the  cooling  process  commences,  and  is 

graduated  the  same  as  the  heating  process,  all  the  heat  from  the  cooling  bricks 

passing  up  through  the  tunnel,  and  thus  aiding  to  bum  the  green  bricks. 
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There  is  also  a  second  tunnel  or  chamber  over  the  main  tunnel,  heated  to  a 
considerable  degree  by  the  burning  bricks  beneath,  through  which  passes  an 
endless  belt,  and  green  bricks  laid  upon  this  belt  directly  from  the  moulds  are 
carried  gradually  through  the  heated  air,  and  by  the  time  they  arrive  at  thfe  upper 
end  of  the  kilm  they  are  sufficiently  dried  to  bo  placed  on  the  cars  and  burned. 

The  proprietors  of  this  kiln  state  that  this  arrangement  of  a  kiln  saves  manual 
labor,  as  the  bricks  or  tiles  have  to  l>e  handled  but  once  from  the  time  they 
leave  the  moulds  until  they  come  out  of  the  kiln  burned  and  ready  for  market. 
It  also  saves  time  as  well  as  the  necessity  of  drying  the  brick  on  the  yard, 
and  subjecting  them  to  the  risk  of  storms,  &c.  Bricks  by  tliis  process  can  be 
thoroughly  burned  and  cooled  in  twenty-four  hours.  The  average  (jnality  of  the 
brick  is  also  improved.  The  heat  being  equalized,  the  bricks  do  nut  cnick  noi 
check,  and  are  all  burned  of  a  uniform  hardness  and  color. 

This  is  a  desideratum  wliich  has  been  wanting  ever  sinco  drain  tiles  were  first 
manufactured.  Untold  nmnbers  of  drain  tiles  have  been  imperfectly  burned. 
The  consequence  was  that  when  laid  in  ditches,  they  soon  disintegrated,  obstruct- 
ing the  water-course,  bringing  draining  land  with  tiles  into  disrepute,  and  thus 
preventing  the  beneficial  effects  of  under-drains  on  the  productiveness  of  wet 
land,  simply  for  want  of  a  suitable  kiln  for  burning  the  tiles. 

Fanners  \vill  hail  this  excellent  improvement  with  unbounded  satisfaction,  a& 
it  will  not  only  produce  bricks  and  (bain  tiles  of  a  uniform  quality,  but  they  will 
have  far  better  ailicles  at  lower  rates.  Such  brick  kilns  \vill  be  of  immense 
value  to  all  those  portions  of  om*  country  that  can  be  improved  by  under-di*aining 
with  tiles.      . 

IMPROVED   CHURNS. 

Perhaps  few  men  have  taken  more  critical  observations  touching  chums  than 
the  i^Titer,  for  the  past  twenty  years ;  and  1  must  say  in  all  candor  that  a  revolving 
chtlm,  the  Brinkerhoff  chm*n,  herewith  illustrated,  is  decidedly  the  best  chum 

that  I  have  met  with ;  and  I  think 
the  ex}>erience  of  every  unprejudiced 
dairymen  who  has  used  one  of  this 
kind  of  chums  will  coincide  with  my 
indorsement.  It  has  been  in  use  only 
a  few  yeaif?,  but  I  have  yet  to  learn  of 
any  instance  in  which  tliis  has  been 
rejected  for  another  revolving  chnm. 
The  inventor,  J.  Brinkerhoff,  Anboniy 
New  York,  and  Hemming  &  Sparry, 
New  York  city,  ace  the  only  mauufao- 
tiurers  of  it  within  my  knowledge. 

That  part  of  the  chiun  which  agi- 
tates the  cream  consists  of  a  round 
wooden  journal  in  the  centre  of  the  box, 
having  three  systems  of  flat  paddles, 
some  live  or  six  inches  long,  inserted 
into  this  joiunal  like  the  spokes  of  a 
wheel.  The  paddles  ai'e  about  one 
inch  wide  and  half  an  inch  thick, 
and  the  flat  surface  on  both  sides  is 
gouged  out  the  entire  length,  so  as  to 
tlirow  the  cream  or  milk  upward  when 
the  journal  is  revolved  by  means  of  a 
crank,  coff  wheel,  or  pinion.  There  ai-e  larger  sizes  than  the  one  here  illustrated ; 
and  the  cnum  can  be  worked  by  hand  or  attached  to  a  sheep-power,  or  dog-power, 
or  horse-power.     Numerous  experiments  have  proven  that  much  less  power  is 
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required  to  cbom  ten  gallons  of  cream  with  Bnch  a  chum  than  with  the  old-fash- 
ioued  da^li  chum,  as  the  paddles  ai*o  forced  under  the  cream  and  throw  it  upward 
into  the  air.  The  crank  may  bo  turned  either  way  when  churning.  Another 
important  point  is,  every  part  may  be  cleaned  with  facility. 

WESTCOTT's  IMPROVifD  DASH  CHURIS'. 

As  many  dairymen  mil  not  upe  any  chuhi  but  one  that  operates  on  the  dash 
principle,  I  herewith  give  a  brief  description  and  illustration  of  the  best  improve- 
ment in  the  dash  chum  that  can  be  found  in  tlie  country. 

The  illustration  furnishes  a  correct  idea  of  the  chum. 
•The  dash  is  operated  by  a  horizontal  lever.  A  stiff  sprirtg 
is  secured  to  the  short  end  of  the  lever  for  the  purpose  of 
L'fting  the  dasher  after  it  has  been  forced  downward,  thus  ^ 
relieving  the  operator  of  the  fatigue  caused  by  lifting  the 
daslier.  Every  one  who  is  accustomed  to  use  a  dash  chum 
understands  that  lifting  the  dasher  constitutes  the  most 
laborious  part  of  chuming  with  a  chum  of  this  kind.  It 
is  troe  that  more  force  is  rcquired  to  pi*ess  the  dasher  down- 
wanl,  as  the  spring  operates  as  a  hindrance  when  the  lever 
is  descending.  But  it  must  be  borne  in  mind  that  a  person 
can  press  a  lever  downwards  against  a  strong  resistance 
with  much  less  fatigue  than  ho  can  lift  a  weight  ei^ual  to  the  strength  of  a 
spring  that  will  hold  or  lift  a  given  weight  or  ]>re8sure. 

At  the  right  hand  of  the  illustration  the  dasher  is  represented,  .having  an  ad- 
justable flange-dasher,  which  may  be  moved  up  and  down  on  the  standard  bj 
means  of  a  screw,  tlie  threa<l  of  which  is  cut  in  the  standard  and  in  the  centre 
hole  of  the  adjustable  dasher.  Many  dairjTuen,  \\'ho  thought  there  could  not  b© 
an  improvement  in  the  old  dash  chum,  have  accepted  this  chum  as  superior  to 
any  other. 

II.  P.  Westcott  &  Co.,  Seneca  Falls,  New  York,  is  the  inventor  and  manu- 
facturer. 

YOITNGMAN^S  EVAPORATOR  AND   REFINER. 

The  culture  of  sorghum  for  the  manufacture  of  simp  and  sugar  has  acqmred 
a  wonderful  popularity  in  most  of  the  States.  Yankee  ingenuity  has  made 
^gantic  strides  in  perfecting  machin- 
ery for  evaporating  and  refining  the  fV  % 
juice.  Cook's  evaporator  stood  uhri-  w.-% 
vailed  for  a  while,  but  I  believe,  at 
the  present  writing,  Youngman^  rep- 
resented by  Mem  &  Holmes,  Rock- 
ford,  Illinois,  now  stands  without  a 
successful  rival.  It  has  been  approv- 
ed by  the  most  reliable  authorities,  and 
seems  to  be  almost  a  national  blessing. 
There'  is  a  peculiarly  disagieeable 
•vegetable  tang  to  sorghmn  simp 
when  made  with  the  ordinary  evapora- 
tors, but  Youngman's  evaporator  etlec- 
tually  overcomes  this  difiicuhy.  Sam- 
ples of  simp  taken  fwm  the  worst 
specimens  of  old,  sour,  unmerchant- 
able «imps  have  been  refined  by  this 
new  evaporator  and  rendered  fully  equal  to  the  first  quality  of  simp,  having  no 
taint  or  tang. 

The  accompanying  illustration  will  furnish  a  fisdr  idea  of  the'  evaporator,  oon- 
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Bisting  of  four  evaporating  pans.  Two  of  these  pans  nearest  the  smoke-stack  are 
called  the  defecating  pans.  The  pan  in  the  middle  is  the  evaporating  pan ;  the 
one  directly  over  the  fire  is  called^  the  finishing  pan.  Beneath  the  pans  is  a 
damper,  by  which  the  degree  of  heat  can  be  regulated  at  pleasui-e.  «From 
the  defecating  pans  the  juice  flows  through  a  strainer  into  the  evapoiuting 
pan.  This  pan  still  further  refines  the  juice  as  well  as  evaporates  it.  Under 
one  side  of  this  pan  is  a  cold-air  chamber,  over  which  the  scum  gathers,  and 
whence  it  is  removed  by  a  beautifully  operating  crank  skimmer.  From  this  pan 
the  juice  flows  through  a  filter  containing  granulated  bone,  black,  where  it  issues 
through  a  pipe  into  a  finishing  pan.  Here  the  heat  is  controlled  by  means  of 
a  register  and  cold-air  chamber  beneath.  The  heat  is  controlled  so  thoroughly 
that  it  may  all  be  removed  or  be  lot  on  with  great  intensity,  so  that  the  finishing 
may  be  done  with  great  rapidity,  and  at  the  same  time  all  danger  from  burning  may 
be  avoided.  From  this  evaporating  pan  the  finished  sirup  flows  in  a  continuous 
stream,  perfectly  purified  and  refined  from  all  mucilaginous,  gummy  and  objection- 
able substances,  and  equal  to  the  best  of  refined  sirups.  It  is  then  in  the  best 
possible  state  for  granulation,  being  entirely  freed  from  glucose.  This  evapora- 
tor is  very  light  and  portable,  as  it  can  be  easily  lifted  into  a  lumber  wagon  and 
conveyed  from  place  to  place.  The  capacity  of  machine  No.  1  is  from  eight  to 
ten  gallons  per  hour,  and  the  consumption  of  wood  is  no  more  than  an  old 
feshioned  box  stove. 


THE  ORIGIN  OF  THE  DOMESTIC  TURKEY. 


BY  SPENCER  F.  BAIRD,  ASSISTA^S^T  SECRETARY  OF  THE  SMITHSONIAN  INSTI- 
TUTE. 


As  with  nearly  all  the  animals  which  have  been  brought  under  domestication 
by  man,  the  true  origin  of  the  common  barn-yard  turkey  was  for  a  long  time  a 
matter  of  uncertainty.  As  a  well  knowTi  Avriter  (Martin)  observes:  "So  in- 
volved in  obscurity  is  the  early  history  of  the  turkey,  and  so  ignorant  do  the 
writers  of  the  sixteenth  and  seventeenth  centuries  appear  to  have  been  about  it, 
that  they  have  regarded  it  as  a  bird  known  to  the  ancients  by  the  name  of  me- 
leagriSj  (really  the  guinea  fowl  or4)intado,)  a  mistake  which  was  not  cleared  up 
till  the  middle  of  the  eighteenth  century.  The  appellation  of  "turkey"  which 
this  bird  bears  in  England  arose  from  the  supposition  that  it  came  originally 
from  the  country  of  that  name — an  idea  entirely  erroneous,  as  it  owes  its  origin  to 
the  New  World.     Mexico  was  first  discovered  by  Grigalva  in  1518.     Oviedo 

riks  of  the  turkey  as  a  kind  of  peacock  abounding  in  New  Spain,  which  had 
ady  in  1626  been  transported  in  a  domestic  state  to  the  West  India  islands ' 
and  the  Spanish  Main,  where  it  was  kept  by  the  Christian  colonists. 

It  is  reported  to  have  been  introduced  into  England  in  1541.  In  1573  it  had 
become  the  Christmas  fare  of  the  farmer. 

Among  the  luxmies  belonging  to  the  high  condition  of  civilization  exhibited 
by  the  Mexican  nation  at  the  time  of  the  Spanish  conquest  was  the  possession 
by  Montezuma  of  one  of  the  most  extensive  zoological  gardens  on  record,  num- 
bering nearly  all  the  animals  of  that  countrj^,  with  others  brought  at  much  ex- 
pense from  gieat  distances,  and  it  is  stated  that  turkeys  were  supplied  as  food  in 
large  numbers  daily  to  the  beasts  of  prey  in  the  menagerie  of  the  Mexican  Em- 
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peior.  No  idea  can  be  formed  at  the  present  day  of  the  date  when  this  bird  was 
first  reclaimed  in  Mexi(!o  from  its  wild  condition,  although  probably  it  had  been 
known  in  a  domestic  state  for  many  centuries.  There  can,  however,  be  no  ques- 
tion «f  the  fact  that  it  was  habitually  reared  by  the  Mexicans  at  the  time  of  the 
conquest,  and  introduced  from  Mexico  or  New  Spain  into  Europe  early  in  the 
sixteenth  century,  either  directly  or  from  the  West  India  islands,  into  which  it 
had  been  previously  carried. 

It  has,  however,  always  been  a  matter  of  surpiiso  that  the  wild  turkey  of  east- 
em  North  America  did  not  assimilate  more  closely  to  the  domestic  bird  in  color, 
habits,  and  by  interbreeding,  although  until  recently  no  suspicion  was  entertained 
that  they  might  belong  to  different  species.  Such,  however,  now  appeai-s  to  be 
the  fact,  as  I  will  endeavor  to  show. 

The  proposition  I  present  is  that  there  are  two  species  of  wild  tmkey  in  North 
America;  one  confined  to  the  more  eastern  and  southern  United  States,  the  other 
to  the  southern  Rocky  mountains  and  adjacent  part  of  Texas,  New  Mexico, 
Colorado,  and  Arizona ;  that  the  latter  extends  along  eastern  Mexico  as  fax  south 
at  least  aa  Orizaba,  and  that  it  is  from  tliis  Mexican  species  and  not  from  that  of 
eastern  North  America  that  this  domestic  tm-key  is  derived. 

In  the  proceedings  of  the  Zoological  Society  of  London  for  1856,  page  61, 
Mr.  Gould  characterizes  as  new  a  wild  turkey  from  the  mines  of  Real  del  Norte, 
in  Mexico,  imder  the  name  of  Melcagris  Mcxicana,  and  is  the  first  to  suggest  that 
it  is  derived  from  the  domesticated  bird,  and  not  from  the  common  wilu  turkey 
of  eastern  North  America,  on  which  he  retains  the  name  of  M,  gallopavo,  of 
Linnaeus.  He  stated  that  the  peculiarities  of  the  new  species  consist  chiefly  in 
the  creamy  white  tips  of  the  tail  feathers  and  of  the  upper  tail  coverts,  with  some 
other  points  of  minor  importance.  I  suggest  that  the  wild  turkey  of  New  Mexico, 
as  referred  to  by  various  ^niters,  belongs  to  this  new  species,  and  not  to  the  M. 
ffollcpavo. 

In  1858,  in  the  report  on  the  bu'ds  collected  by  the  Pacific  railroad  expedition, 
(vol.  ix,  page  618,  of  the  series  of  Pacific  Railroad  Report,)  I  referred  to  this 
subject,  and  established  the  existence  in  North  America  of  two  species  of  wild 
turkey — one  belonging  to  the  easteni,  the  other  to  middle  North  America.  Much 
additional  material  has  since  con'oborated  this  y\e\v,  and  while  the  M,  gaJlopavo 
is  found  along  the  Missouri  river  and  eastward,  and  extends  into  eastern  Texas, 
the  other  is  now  kno\vn  to  belong  to  the  Llano  Estfeado  and  other  parts  of  west- 
ern Texas,  to  New  Mexico,  and  to  Arizona. 

The  recent  acquisition  of  a  fine  male  turkey  by  the  Smithsonian  Institution 
£rom  the  vicinity  of  Mount  Orizaba  in  Mexico,  and  its  comparison  with  a  skin 
from  Santa  Fe,  enables  me  to  assert  the  positive  identity  of  our  western  and  the 
Mexican  species,  and  one  readily  separable  from  the  better  known  wild  bird  of  the 
eastern  United  States.  There  is  now  little  reason  to  doubt  that  the  true  origin 
of  the  barn-yard  turkey  is  to  be  sought  for  in  the  Mexican  species,  and  not  in  the 
North  American,  a  hypothesis  which  explains  the  fact  of  the  difficulty  in  estab- 
lishing a  cross  between  our  wild  and  tame  bh'ds. 

The  presumed  differences  between  the  two  specjies  may  be  briefly  indicated  as 
consisting  principally  in  the  creamy  or  fulvous  white  of  the  tips  of  the  tail 
feathers  and  of  the  feathers  overlying  the  base  of  the  tail  and  of  the  hinder  part 
of  the  back  of  the  Mexican  and  typical  barn-yard  birds,  as  compared  with  the 
decided  chestnut-brown  of  the  same  parts  in  the  eastern  wild  turkey.  There  are 
other  difierences,  but  they  are  less  evident,  and  those  indicated  will  readily  serve 
to  distinguish  the  two  species. 

The  tnie  wild  bird  of  eastern  North  America  always  has  the  tips  of  the  tail 
feathers  and  upper  tail  covert  of  a  chestnut-brown  color  j  the  ^lexican  species 
and  its  descendant  of  the  barn-yard  never  exhibits  this  feature. 

Sometimes  this  domesticated  bird  is  exactly  like  its  wild  original,  diiii*ring  only 
19 
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in  rather  greater  development  of  the  fatty  lobes  of  the  head  and  neck,  and  of 
this  an  example  may  be  seen  m  the  mnseum  of  the  Smithsonian  Institution. 

There  is  a  variety  of  the  domestic  bird  which  is  entirely  black,  sometimes  even 
including  the  larger  quills,  which  in  both  species  are  naturally  banded  with  white, 
and  in  tnis  there  may  be  little  or  no  trace  of  any  bands  at  the  end  of  the  tail 
and  of  its  upper  cx)vertsj  but  whatever  may  be  tfie  asseverations  of  the  sports- 
man, the  poultry-dealer  or  the  farmer,  as  to  the  "^vildnes8"  of  any  particular  bird, 
or  what  the  circumstances  attendant  upon  its  capture  or  death  by  trapping,  shoot- 
ing or  otherwise,  implicit  a)nfidence  may  be  placed  in  the  test  above  indicated, 
namely :  if  the  tips  of  tail  and  tail  covert  are  chestnut-brown,  the  specimen 
belongs  to  the  M,  gaUopavo  or  "wild  turkey j"  if  the  same  part  is  either  entirely 
black  or  any  shade  of  whitish  or  light  fulvous,  then  it  is  a  "barn-yard"  fowl. 

The  following  extract  from  a  letter  written  by  M.  Sartorius,  the  accomplished 
naturalist,  to  whom  the  Smithsonian  Institution  owes  the  specimen  of  the  wild 
Mexican  bird  referred  to  above,  will  be  read  with  interest : 

"MiRADOR,  State  op  Vera  Cruz, 

^^  January  20,  1867. 

"  I  am  enturely  of  your  opinion  in  regard  to  the  origin  of  the  domestic  turkey, 
as  oiu:  wild  bird  differs  from  the  tame  only  in  the  less  amount  of  development  of 
the  fatty  lobes  of  the  head  and  neck. 

^^Meleagris  Mexicana  is  tolerably  abundant  in  tliis  neighborhood,  belon^ng 
more  especially  to  the  sparsely  overgrown  savannahs  between  the  region  of  the 
oaks  and  the  coast,  the  Tierra  Caliente  or  'warm  region'  proper.  It  is  a  very 
shy  bird,  living  in  families  like  the  wild  geese,  and  keeping  sentinels  on  the 
watch  whenever  the  flock  is  feeding  in  the  vicinity  of  threatened  danger.  It 
derives  its  nourishment  from  plants  andT  insects  on  the  ground,  and  scratches  with 
its  feet  to  aid  in  the  search  for  food.  In  running  the  swiftest  dog  cannot  over- 
take it.  It  is  not  very  fond  of  taking  to  flight,  but  its  powers  in  this  respect  are 
not  behind  those  of  any  of  the  allied  forms.  Its  breeding  season  is  in  March  or 
April,  when  the  hens  separate  from  the  males  to  reunite  into  families  again  in 
September.  Their  general  habits  during  this  season  are  much  as  with  the  do- 
mestic bird,  although  I  cannot  say  whether  they  inflate  and  swell  themselves  out 
in  the  same  manner.  I  am,  however,  inclined  to  doubt  it,  as  the  specimen  I  have 
handled  did  not  have  the  tips  of  the  wing  feathers  woni  away  as  in  the  barn- 
yard breed.  The  female  lays  thiee  to  twelve  bro\\Tiish  red,  spotted  egffs  in  the 
high  grain,  and  hatches  them  out  in  tliirty  days,  as  is  the  case  with  tne  tame 
^  turkey.  The  flesh  of  the  wild  bud  is  diy,  but  very  sweet,  like  the  tame  fowl, 
and  like  the  latter  is  dark  on  the  back  and  legs,  and  white  on  the  breast  and 
wings. 

"The  white  meat  of  the  flesh  on  the  breast  of  the  Mexican  and  the  tame  turkey, 
as  compared  with  the  darker  meat  of  the  common  North  American  wild  bird,  is 
a  fact  of  importance  to  be  taken  into  consideration. 

"  The  exact  distribution  of  the  Mexican  wild  turkey  southward  and  westward 
is  not  ascertained,  nor  is  it  known  that  it  occupies  the  western  portion  of  the 
Mexican  country.  In  Yucatan  and  northern  Guatemala  it  is  replaced  by  a  third 
species,  the  ocellated  turkey,  (Meleagris  ocellata)  rather  less  in  size,  but  far  more 
striking  in  appearance,  being  marked  in  the  tail  with  spots  somewhat  like  the 
'eyes'  of  the  tail  of  the  peacock.  The  three  species  thus  belong  to  Mexico 
and  northern  parts  of  Central  America." 
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THE  "CREAM  POT"  STOCK. 


BY  WILLIAM  H.  SLIIN'GEnLAND,  NOKMAN's  HILL,  ALBANY,  XEMT  YORK. 


The  original  dam  of  the  "Cream  Pot"  Ibreed  of  stock  was  a  lai'ge,  liglit  roan, 
short-horn  cow,  and  her  pedigree  is  as  follows:  Bred  by  H.  &  I.  Carpenter,  New 
York;  got  by  imp.  Duke  of  Exeter,  449  (10,152) ;  dam,  Cream  Pot  7th,  by 
Fontiac,  125;  g.  dam  Cream  Pot  2d,  by  Guazirone,  68;  gr.  g.  dam  Cream  I?ot, 
by  imported  Ix)rd  Althorpe,  son  of  Firby  (1,040;)  gr.  gr.  g.  dam  Flora  Hills,  by 
Young  Eclipse,  son  of  imported  Eclipse ;  gr.  gr.  gr.  g.  dam  imported  Jenny. 
"Lord  Althorpe"  was  bred  by  Lord  Althorpe,  afterwards  Earl  Spencer,  and  got 
by  Firby  (1,040)  out  of  his  cow  "Lady  Althorpe."  She  gave  thirty  quarts  of 
milk  per  day,  for  months  in  succession,  shortly  after  calving,  five  quarts  of  which 
yielded  eight  and  a  half  ounces  of  butter.  The  original  cow,  "  Cream  Pot,"  gave, 
when  in  her  prime,  thirty-six  quarts  of  milk  per  day,  and  made  eighteen  pounds 
of  butter  per  week,  while  the  property  of  John  F.  Sheaf. 

The  "Young  Eclipse"  above  referred  to  was  got  by  imported  "Eclipse"  out 
of  imported  "Jenny,"  and  both  were  imported  by  Henry  Hills,  esq.,  about  the 
year  1820,  on  account  of  the  milking  qualities  of  the  stock  from  which  they  were 
descended.  The  cow  I  first  purchased  of  this  breed  gave,  by  actual  measure- 
ment, from  seventy-three  to  seventy-five  pounds  of  milk  per  day,  when  fed  on 
grass  alone,  from  which  was  made  twenty-three  pounds  twelve  ounces  of  butter 
in  ten  days.  She  was  awai'ded  the  fii*st  prize  at  the  fair  of  the  New  York  State 
Agricultural  Society,  in  1859,  as  the  best  milk  and  butter  cow  of  any  breed,  and 
each  of  her  descendants  has  taken  the  same  prize  in  succession. 

Thus  this  peculiar  family  of  stock  has  been  bred  exclusively  for  milk  long  be- 
fore  their  importation,  and  ever  since  their  introduction  into  this  country;  and 
great  caution  has  been  exercised  in  selecting  milking  stock  throughout  all  their 
line  of  descent.  I  have  never  seen  a  heifer  of  this  kind  of  stock  whose  milk 
could  not  be  readily  distinguished,  by  the  richness  of  its  color,  fex)m  the  milk  of 
any  other  kind  of  stock.  I  have  been  experimenting  in  this  kind  of  stock  for 
the  last  twenty  years,  and  I  am  entirely  satisfied  with  the  result,  as  this  breed 
combines  fattening  with  its  milking  qualities,  and  I  have  never  known  one  of 
the  old  coVs  progeny  that  was  not,  at  any  season  of  the  year,  on  ordinary  feed 
or  pasturage,  fit  for  the  shambles.  The  idea  in  this  country  generally  is,  that 
the  short-horns  are  not  generally  good  milkers,  from  the  fact  that  many  of  the 
breeders  have  been  experimenting  for  fattenmg  qualities,  size,  and  beauty,  with 
little,  if  any,  regard  to  milking  qualities,  and  this  is  especially  the  case  in  the 
western  States,  where  stock-raising  for  beef  is  very  remunerative. 

But  while  this  is  true  of  many  families  of  short-horns,  there  are  others  which 
have  been  bred  solely  for  the  dairy,  and  it  long  since  occurred  to  me  that  if  we 
could  find  a  cross  that  would  combine  both  of  these  essential  qualities,  it  would 
be  jnst  what  is  wanted  by  the  farmer  of  the  eastern  and  middle  States. 

With  all  the  culture  which  the  improved  short-horns  have  received,  it  has 
taken  neaily  a  century  to  get  the  milking  qualities  of  the  "Cream  Pot"  breed, 
and,  at  the  same  time,  they  are  quickly  prepared  for  the  shambles.  Their  gene- 
eral  appearance  is  as  follows :  The  head  short  and  fine,  broad  across  the  eyes, 
but  gradually  tapering  to  the  nose;  the  nostrils  full  and  prominent ;  the  nose  it- 
self of  a  rich  flesh  color;  eyes  bright  and  placid;  ears  small  and  thin;  horns 
small  and  thin,  and  very  much  curved.     The  head  is  well  set  on  a  thin  and 
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somewLat  drooping  neck.  The  chest  not  very  extensive ;  shpulders  high,  fine, 
and  well  fonned;  fore  legs  short  and  very  thin;  barrel  round,  broad,  and  very 
deep,  with  extraordinary  milk  veins  below  the  barrel,  which  is  very  wide  and 
level  on  the  back,  straight  from  the  shoulders  to  the  toil ;  the  udder  is  broad  and 
flat,  with  the  teats  set  wide  apart.  They  are  very  hardy,  have  strong  constitu- 
tions, and  are  good  feeders. 

The  importance  of  these  points  is  not  sufficiently  regarded  by  the  dairymen 
and  farmers  of  this  country;  but  I  think  I  can  discover  a  great  change,  in  the 
last  few  years,  in  the  public  opinion  on  this  subject.  It  is  generally  conceded 
that  every  householder  desires  a  good  milch  cow  for  his  family  use ;  and  while 
all  may  desire  beef,  no  family  can  dispense  with  the  use  of  milk  and  butter,  and, 
therefore,  it  becomes  a  subject  of  great  imjiortance  to  almost  eveiy  individual  in 
the  whole  community,  whether  farmers  shall  improve  our  stock,  or  continue  to 
breed  from  degenerated  animals. 


THE  JAQUES  "CREAM  POT"  STOCK. 


BY  J.  R.  DODGE,  DEPARTMENT  0¥  AGRICULTURE. 


The  native  stock  of  New  England  has  occasionally  produced  milkeiij  scarcely 
to  be  excelled  by  the  best  of  any  breed.  Well  authenticated  statements  of  ex- 
cessive quantity  of  milk  or  cream  products,  or  both,  could  be  a<lduced  in  illustra- 
tion. The  early  importations  often  included  some  of  the  best  specimens  of 
English  or  Dutch  dairy  stock.  Many  farmers,  holding  practical  and  sensible 
views  of  breeding,  with  little  knowledge  of  its  scientific  piinciples,  have  main- 
tained the  high  character  of  their  stock,  and  even  essentially  improved  its  dairy 
qualities. 

Thirty  years  ago,  Mr.  Samuel  Jaques,  of  the  Ten-Hills  Farm,  Charlestown, 
Massachusetts,  had  attained  very  satisfactory  results  in  his  eflbrts  to  establish  a 
breed  of  daiiy  stock,  founded  on  crosses  upon  selected  native  stock,  by  a  short- 
horn bull  belonging  to  a  family  famous  for  perpetuating  milking  qualities.  ]&r. 
P.  W.  Jones,  the  owner  of  the  cow  herewith  pictured,  says  that  the  original  cows 
were  two  selected  by  Mr.  Jaques,  after  months  of  search,  aiM  purchased  from 
a  Mr.  Lawi'ence,  of  Groton,  Massachusetts ;  that  they  were  of  Danish  origin,  one 
a  "large  milker,"  the  other  *^an  extremely  fine  butter  cow;"  and  that  he  kept 
the  two  branches  distinct,  preserving  thus  a  "milking  strain  and  a  butter  strain." 
The  bull  Coelebs,  a  short-horn,  was  the  sire  of  the  race.  Mr.  Jaques  was  firm  in 
the  belief  that  he  could  breed  to  order,  with  positive  certainty,  any  peculiarity  or 
improvement  desired.     In  tliis  he  was,  doubtless,  too  sanguine. 

Mr.  Henry  Colman,  in  his  official  report  as  commissioner  for  the  sm*vey  of  the 
agriculture  of  Massachusetts,  says :  "  The  dam  of  this  stock  was  a  noble-sized 
cow,  raised  in  Groton,  Massachusetts;  but  the  owner  knew  nothing  particularly 
of  her  origin.  She  was  sold  to  a  gentleman  by  the  name  of  Haskins,  resid- 
ing in  Dorchester,  about  five  miles  from  Boston ;  and  her  cream  was  of  such 
extraordinarj'"  richness  that  it  would  become  separated  into  butter  by  the  motion 
of  the  caiTiage  in  bringing  it  into  the  city.  The  stock  owned  by  Mr.  Jaquds  is 
descended  from  this  cow  by  a  cross  with  the  improved  Durham  short-horn  bull 
Coelebs,  imported,  some  years  since,  by  a  gentleman  of  that  city,  and  owned 
afterwards  by  Mr.  Jaques.    This  bull  was  without  a  pedigree;  but  it  is  said 
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that  there  is  good  reason  to  believe  that  he  was  a  regular  descendant  &xjm  Mr. 
Collins'  celebrated  bull  "Comet.''  He  further  says:  "I  have  repeatedly  seen 
oream  irom  these  cows,  and  its  yellowness  and  consistency  are  remarkable;  and, 
in  company  with  several  gentlemen  of  the  legislature,  I  saw  a  portion  of  it  con- 
verted into  butter,  with  a  spoon,  in  one  minute.  The  color  of  Mr.  Jaques' 
stock  is  a  deep  red,  a  favorite  color  in  New  England.  .They  are  well-formed, 
and  thrifty  upon  common  feed;  and,  if  they  continue  to  display  the  extraordinary 
properties  by  which  they  are  now  distinguished,  they  promise  to  prove  them- 
selves, ft>r  daily  pmposes,  the  most  valuable  race  of  animals  ever  known  among 
us;  and  as  remarkable  as  any  of  which  we  have  any  information." 

The  following  statement  was  made  by  Colonel  Jaques  himself :  "It  has  been 
my  object  to  effect  such  an  improvement  in  milch  cows  as  should  produce  the 
greatest  quantity  of  rich  milk,  affording  the  largest  quantity  of  butter.  There  is 
a  greater  difference,  in  pecuniaiy  profit,  between  a  good  and  a  poor  cow,  than 
among  any  other  domestic  animals.  In  some  yards  there  may  be  found  those 
which  will  not  produce  more  than  three  pounds  per  week,  and  others  that  would 
make  nine,  and  all  on  the  same  keep.  As  wo  sometimes  hear  of  cows  which 
have  produced  seventeen  pounds  of  butter  per  week,  and  even  more,  it  occurred 
to  mo  to  inquire  why  a  breed  or  race  could  not  be  formed  with  the  same  valuable 
properties.  This  I  have  attempted,  and  have  carried  it  to  the  third  generation, 
and  I  am  confident  of  success.  I  have  a  cow  whose  milk  has  produced  nine 
pounds  of  the  best  butter  in  three  days;  and  tliis  on  grass  feed  only.  This  I 
call  my  Cream  Pot  breed.  I  have  bred  my  Cream  Pots  with  red  or  maliogany- 
colored  hair,  yellow  noses,  with  mahogtiny-colored  teats,  yellow  skin,  silky  and 
elastic  to  the  touch.  I  have  obtained  the  breed  by  the  cross  of  a  Dmham  short- 
homed  bull  ou  a  selected  native  cow,  with  certain  extraordinary  points  and  pro- 
perties, anxious  to  retain  as  much  of  the  form  of  the  Durham  as  to  insure  capa- 
cious udders,  and  with  the  valuable  property  of  affording  rich  milk.  Though  an 
admirer  of  the  Durham  short-horns,  I  have  not  found  them  producing  so  rich  milk, 
nor  making  so  much  yellow  butter,  as  I  could  wish.  The  Dm*ham  race  are  round 
and  straight  in  the  barrel,  full  in  the  twist,  and  inclining  to  be  thick  in  the  thigh. 
I  have  wished  for  some  improvement  in  the  form  of  the  bag.  Generally,  cows, 
which  I  have  examined,  giving  the  largest  amount  of  the  richest  milk,  have  had 
capacious  bags,  full  behind,  extending  far  up  into  the  twist,  and  also  weU 
formed,  hanging  moderately  deep  when  full  of  milk,  and  after  the  milk  is 
drawn,  quite  the  reverse,  for  I  would  avoid  a  lieshy  bag.  My  Cream  Pot  breed 
are  full  in  the  body,  drop  deep  in  the  flank,  are  not  quite  so  straight  in  the 
belly,  nor  as  full  in  the  twist,  nor  as  thick  in  the  thigh;  but  in  other  respects 
I  wish  them  to  approach  the  Durham  as  near  as  may  be.  My  Cream  Pot 
breed  excel  particularly  in  affording  a  great  quantity  of  rich  cream,  and  that 
cream  capable  of  being  formed  into  butter  in  a  short  time,  and  with  little  labor, 
leaving  a  small  proportion  of  buttermilk.  Their  cream  produces  more  than 
eighty  per  cent,  of  pure  butter;  and  it  is  not  unfrequent  to  form  the  cream  into 
butter  hi  one  jninute.  It  has  been  done  in  forty  seconds.  I  have  a  heifer, 
designated  as  Betty  Cream-Pot,  one  of  the  thkd  generation,  which  produced  her 
first  calf  at  two  and  a  half  years  old.  Mr.  Brown,  my  foreman,  made  the  follow- 
ing experiment  upon  her  milk,  without  my  knowledge  at  the  time :  After  nnlk- 
ing,  he  took  two  quarts  of  her  milk  out  of  the  pail,  and,  having  strained  it  into 
a  pan,  allowed  it  to  stand  twenty-four  hours.  Having  then  skimmed  the  cream 
into  a  bowl,  he  churned  it  with  a  tablespoon,  and  in  one  minute,  by  the  clock, 
he  formed  the  butter.  It  was  then  pressed  and  worked  in  the  usual  way,  and 
amounted  to  lialf  a  pound  of  pure  butter.  After  this,  the  following  practice  was  pur- 
sued for  eight  or  ten  weeks  in  succession  :  At  each  of  four  successive  milkings,  two 
quarts  of  the  strippings  were  strained  into  a  pan,  and  then  churned.  The  average 
time  of  churning  did  not  exceed  ten  minutes;  in  some  instances  the  butter  was 
foimed  in  five  minutes.  After  being  properly  worked  over  it  was  weighed,  and  never 
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fell  short  of  two  pounds.  The  remainder  of  her  milk  was  for  family  use,  and',  when 
set  for  cream,  produced  the  usual  quantity.  These  experiments  were  made  on 
ffrass  feed  only.  She  did  not  give  a  large  mess;  only  about  tw^elve  quarts  per 
day.  I  have  forty  cows  and  heifers,  ten  bulls  and  bull  calves,  of  different  grades, 
of  this  Cream  Pot  breed,  all  bred  and  raised  by  myself.  I  keep  my  bulls, 
selected  as  breeders,  until  I  have  proof  of  the  quality  of  their  offspring.  My  old 
Cream  Pot  bull  is  ten  years  old.  My  Don  Cream  Pot,  from  wliich  I  am  now 
breeding  with  some  of  my  cows  and  heifers,  is  three  years  old." 

Mr.  Jones  has  the  last  two  heifers  and  the  last  two  bulls  bred  by  the  late 
Colonel  Jaques,  and  professes  to  hold  this  Cream  Pot  blood  as  pure  as  it  came 
from  its  originator.  He  thus  describes  the  stock:  "They  ai'o  of  medium  size, 
with  straight  backs,  long  bodies,  deep  briskets,  broad  hips,  short  legs — as  Colonel 
Jaques  used  to  say,  one-story  cattle.  They  have  small  tails,  broad  heads,  long 
from  eyes  to  end  of  the  nose ;  eyes  large  and  well  opened ;  bags  well  set  for- 
ward, and,  when  milked,  nothing  but  a  thin  velvet  skin,  and  invariably  the 
forward  teats  the  longest  and  largest.  They  are  not  a  close-ribbed-up  cattle, 
like  many  other  breeds,  but  have  flat  ribs,  very  open,  like  the  joints  of  their 
backs;  color  light  red  generally,  with  a  circle  round  the  eyes,  and  muzzle  a  shade 
or  two  lighter  than  the  body;  disposition  mild  and  gentle.  I  have  never  known 
a  kicker  or  an  unruly  one  of  the  breed." 

In  a  volume  of  the  "Agriculture  of  Massachusetts,"  mention  is  made  of  a 
Cream  Pot  and  Durham  cow,  owned  by  Harvey  Dodge,  of  Sutton,  Massachu- 
setts, which  gave  thirty-seven  pounds  of  milk  per  day,  from  June  to  October,  on 
grass  alone. 

The  establishment  of  an  American  breed,  commencing  by  judicious  selections 
of  the  heaviest  native  milkers,  and  careful  breeding  with  short-horn  bulls  of 
families  of  established  reputation  as  dairy  stock,  should  suffice  to  satisfy  the 
ambition  of  any  enlightened  breeder  in  the  country.  It  would  be  the  work  of  a 
lifetime,  however,  and  few  have  either  the  skill  or  the  patience  for  such  a  work. 


IMPROVEMENT  OF  NATIVE  CATTLE. 


BT  LEWIS  r.  ALLEK,  BLACK  ROCK,  NEW  YORK. 


To  properly  understand  the  subject  in  its  several  bearings,  it  is  necessary  that 
the  past  history  and  present  status  of  our  American  cattle  should  be  explained 
to  some  extent.  • 

The  first  cattle  introduced  into  Nortli  America  were  brought  to  the  coast  of 
what  is  now  Mexico  by  the  Spaniards.  They  came  from  Spain  and  the  Spanish 
West  Indies,  and  were  landed  probably  at  Vera  Cruz,  as  early  as  the  year  1525. 
In  the  mild  climate  and  on  the  abundant  pasturage  of  that  country  they  thrived 
and  ^read  with  the  increase  of  the  population,  and  in  the  coTirse  of  years  ranged 
over  the  country,  in  both  domestic  and  semi- wild  condition.  They  have  so 
lived  and  increased  to  the  present  time.  Of  what  particular  kind  or  breed  the 
cattle  were  it  is  now  impossible  to  say,  but  they  were  no  doubt  of  the  same  race 
as  those  long  bred  and  kept  by  the  Moors  in  Aiidalusia  and  the  south  of  Spain, 
and,  after  the  expulsion  of  the  Moors  from  the  country,  retained  by  the  Castilians, 
and  continued  by  them  tall  after  tlie  discovery  of  America,  and  probably  to  the 
present  day. 
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The  same  race  of  cattle  still  exists  in  Mexico  and  its  several  provinces,  and  is 
now  the  chief  stock  of  New  Mexico,  Texas,  and  California.  Their  qualities  will 
bo  noticed  hereafter. 

In  the  year  1608  Quebec,  in  Lower  Canada,  was  first  settled,  and  the  sur- 
roundinff  country  was  peopled  by  emigrants  from  western  France,  who  brouj^ht 
over  with  them  cattle  from  Normandy,  a  small  race,  and  noted  for  their  kind 
domestic  qualities.  In  that  cold  climate  they  received  care  and  protection,  and 
proved  a  highly  useful  breed. 

In  the  year  1607  Virginia  was  first  settled,  on  the  James  river,  by  a  colony 
jfrom  England.  Again,  in  1609,  another  colony  came  over,  and  in  1610  and 
1611  cattle  were  brought  there  from  the  West  Indies.  The  colony  was  neaily 
destroyed  by  the  Indians  in  1622,  but  whether  their  cattle  shared  the  fate  of  the 
colony  is  not  accurately  known.  The  survivors,  however,  received  accessions 
firom  England  soon  afterwards,  with  cattle  of  the  same  stocks,  probably,  as  those 
subsequently  brought  into  the  New  England  colonies.  Of  what  care  they  I'e- 
ceived,  or  how  rapidly  they  multiplied,  we  have  no  account ;  but,  in  all  proba- 
bility, by  natural  increase  and  frequent  importations,  the  wants  of  the  settlers 
were  tolerably  supplied.  The  climate  was  mild,  wild  forage  abundant,  and  we 
may  presume  tl^ey  thrived  apace  and  spread  with  the  necessities  of  the  popula- 
tion. 

The  Dutch  emigrants  first  settled  New  York  in  the  year  1614,  and  brought 
with  them  cattle  from  Holland,  of  a  different  race  from  either  of  the  others  above 
mentioned.  They  were  noted  as  good  milkers,  and  black  and  white,  and  red 
and  white,  in  colors.     They  also  multiplied  by  natural  increase  and  continued  '^ 

impoi'tations  until  the  further  supply  from  Holland  was  unnecessary. 

In  the  year  1624  the  English  colonies,  then  settled  at  Plymouth  and  Boston, 
in  Massachusetts,  made  their  first  importations  of  cattle  from  England.  The 
mother  <^untry,  at  that  day  as  now,  possessed  several  different  breeds.  Of  what 
breeds  these  early  importations  were  we  have  no  distinct  knowledge.  It  may 
be  supposed  that  they  were  gathered  from  near  the  localities  whence  they  were 
shipped,  and  of  the  breeds  then  prevailing  in  the  countries  from  which  the  emi- 
grants proceeded  to  this  country. 

New  Jersey  was  settled  in  1624  by  the  Dutch,  and  Delaware  about  the  same 
time  by  the  Swedes,  the  settlers  bringing  cattle  with  them.  The  early  records 
of  New  Hampshire  show  that  cattle  were  imported  into  that  colony  in  the  years 
1631,  1632,  and  1633,  from  Denmark,  with  many  Danish  emigrants,  who  settled 
on  the  Piscataqua  'river.  These  Danish  cattle  were  large,  coarse  in  shape,  and 
of  a  yellowish  or  dun  color. 

In  1633  Maryland  was  settled  by  English,  and  with  Catholics  under  Lord 
Baltimore,  who  brought  cattle  from  England  and  Ireland.  North  Carolina 
and  South  Carolina  were  settled  in  1660  and  1670  by  the  English,  and  Penn- 
sylvania in  1680,  the  settlers  bringing  their  cattle  from  England. 

It  thus  appears  that  the  original  stocks  of  cattle  brought  into  the  colonies  were 
mainly  English,  with  the  few  exceptions  made  by  the  Dutch,  Danish,  and  Swed- 
ish importations,  and  perhaps  a  few  French  cattle  introduced  by  the  Huguenots 
into  South  Carolina,  and  possibly  by  some  of  the  Huguenots  who  early  came 
into  New  York.  These  cattle  spread  along  the  coast  and  into  the  interior,  with 
the  colonists,  and  as  the  latter  intermixed  their  settlements,  their  herds  became 
intermixed  also,  and  in  time  made  up  that  conglomerate  race  which  has  since 
spread  throughout  the  United  States,  and  is  tirw  known  as  "  native  cattle.'' 

Ingenious  efforts  have  been  made  by  occasional  American  writers  on  cattle  to 
identify  some  of  the  present  native  stocks  with  the  original  breeds  of  England,  bv 
their  resemblance,  more  or  less,  to  them,  and  thus  claim  them  as  direct  descena- 
ants  of  such  breeds ;  but  that  descent  has  been  too  remote,  and  the  originals  too 
uncertain  in  legitimate  breed,  to  prove  any  certainty  in  the  matter.  We  may  well 
supp6se,  however,  that  Devons,  the  Herefords,  the  Long-bonift,  \.\i<b  S\iQxV.-Visyt\v'5»^ 
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the  Alderneys,  and  the  polled  or  hornless  cattle  of  Sussex  and  Norfolk,  all  of 
England,  as  well  as  the  black  and  white  belted  cattle  of  Holland,  and  others 
less  distinct  in  breed,  came  over;  and  as  these  emigrating  cattle  were  confined  to 
the  localities  near  which  they  were  first  landed,  they  doubtless  perpetuated  their 
qualities  and  appearance  among  then:  descendants  more  sti'ongly  than  in  other 
distiicts  where  they  were  miscellaneously  bred,  and  without  regard  to  distinction 
in  appearance  or  race.  Some  of  the  colonists  were  more  painstaking  than 
others,  having  a  fancy  for  shape,  color,  size,  and  dairy  qualities,  and  hence  bred 
in  then-  stock  with  care,  to  perpetuate  their  desirable  qualities  through  their 
descendants.  The  New  England  people  were  rather  famous  for  this.  They 
worked  oxen  largely  on  their  rough  and  strong  land,  and  those  colonies  and 
States  for  neai'ly  two  centuries  were  the  chief  cheese-producing  localities  of  the 
country.  The  "red  cattle"  of  New  England  were  sometimes  claimed  by  their 
advocates  as  of  a  distinct  breed,  but  without  sufficient  evidence  that  they  were 
entitled  to  such  merit ;  their  superior  qualities  only  showing  that  good  husbandry 
had  developed  them  to  a  higher  degree  than  that  attained  by  others  of  the  same 
original  stock,  which  had  been  neglected,  or  in  the  breeding  and  rearing  of  which 
less  discriminating  care  had  been  used. 

Bred  through  every  possible  degree  of  intermixture  from  Maine  to  Georgia^ 
and  far  into  the  interior,  so  far  as  the  extending  settlements  progressed,  our  na- 
tive cattle  have  ranged,  better  in  some  States  and  worse  in  others,  according  to 
the  care  and  keeping  received,  and  they  are  now  found  an  indefinitely  mixed 
race,  without  blood  or  pedigree  other  than  that  which  may  be  traced  to  a  source 
common  with  all. 

As  the  colonists  increased  in  prosperity,  histoiy  gives  us  some  vague  infonna- 
tion,  and  local  tradition  supplies  other  accounts,  of  individual  importations  ifi 
the  last  century  of  cattle  of  some  particular  breeds  for  the  purpose  of  improving 
our  domestic  stock. 

But  ificse  breeds  were  not  preserved  in  their  purity,  and  after  some  years  of 
trial  they  were  lost  in  the  grade  blood  of  their  descendants,  and  only  recognized 
as  an  occasional  resemblance  to  the  original  blood  would  "  crop  out''  in  a  sub- 
sequent generation. 

Our  cattle  history,  thus  vague  and  indefinite,  brings  us  down  through  the  last 
two  centuries  to  the  year  1793,  at  which  time  it  was  not  known  that  a  single 
herd  of  any  distinct,  improved  foreign  breed  existed  in  the  United  States. 

THE  rNTRODUCTION  OF  PURE  FOREIGN  BREEDS  OF  CATTLE. 

In  the  year  1793,  as  near  as  can  be  'ascertained,  a  Mr.  Miller,  of  Vii-ginia, 
and  a  I^lr.  Gough,  of  Baltimore,  imported  some  cattle  from  England,  which,  from 
all  the  accounts  we  have  had  of  them,  were  pure  short-horns.  Into  what  particu- 
lar part  of  the  country  they  went  we  are  not  advised,  but  our  inference  is  that 
some  of  the  blood  was  soon  taken  to  the  south  branch  of  the  Potomac  river,  in 
Virginia,  a  fine  grazing  region,  which  for  many  of  the  early  years  of  the  present 
centmy  was  noted  for  its  superior  cattle.  As  early  as  1797  a  Mr.  Patton,  from 
Virginia,  took  some  of  these  short-horns  into  the  blue-grass  region  of  Kentucky, 
where  they  were  afterw'ards  known  as  the  **  Patton  stock."  They  were  there 
bred,  and  became  decided  favorites  with  the  breeders  and  graziers  of  that  young 
State. 

In  1815  or  181G  a  few  short-horns  were  imported  into county,  New 

York.  In  1818,  and  down  to  1824,  several  importations  of  short-horns  were 
made  into  Massachusetts,  New  York,  Pennsylvania,  and  Marj-land,  and  it  was  then 
that  these  various  importations  began  to  be  separately  and  distinctly  bred.  For 
more  than  a  century  they  had  maintained  a  distinguished  character  of  superiority 
over  some  of  the  old  breeds  in  England,  and  were  owned  and  bred  by  men  of  en- 
terprise,  who  Jiad  bestowed  great  care  in  their  selection,  with  a  view  to  developing 
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tlie  valuable  properties,  both  in  flesli  and  for  the  dair}-,  which  they  possessed 
ill  an  eminent  degitje.  They  had  been  cultivated  for  several  centuries  in  three 
of  the  northeastern  counties  of  England — Northumberland,  Durham,  and  York — 
arid  the  most  sedulous  care  taken  to  transmit  their  blood  in  its  cpreatest  purity. 
These  facts  being  known  to  the  American  importers,  impressed  them  -with  a 
necessity,  hitherto  unappreciated  here,  of  preseiTing  the  pmity  of  blood,  and,  as 
evidence  of  it,  the  pedigiee  of  their  herds. 

In  the  year  1817,  an  importation  of  three  bulls  and  three  heifers  of  the  short 
horn  breed  was  maile  by  Col.  Lewis  Sanders,  of  Lexington,  Kentucky,  followed 
soon  after  by  a  bull  and  heifer,  imported  by  a  Captain  Smith,  of  the  same  place. 
These  were  interbred  among  themselves,  also  into  the  Patton  stock,  and  so  laid 
the  foundation  of  many  valuable  Kentucky  breeds.  After  the  year  1824  but 
few  importations  of  short-horns  were  made,  although  those  which  had  been  pre- 
viously brought  out  were  carefully  bred,  and  made  their  way  successfully  into 
various  parts  of  the  countr\\  The  States  west  of  the  Alleghanies,  particularly 
Kentucky  and  Ohio,  had  then  become  largely  engaged  in  cattle-breeding,  and 
their  fat  cattle  had  been  driven  over  the  mountains  in  great  numbers  to  the 
eastern  markets ;  the  attention  of  the  breeders  and  graziers  had  become  aroused 
to  the  importance  of  cultivating  a  better  stock  than  they  had  previously  possessed, 
but  they  could  find  no  immediate  means  at  home  to  meet  the  necessity.  Hence, 
in  1834,  the  first  combined  and  vigorous  eflbrt  was  made  fin  the  Scioto  valley 
of  Ohio)  to  s^ure  an  importation  that  would  supply  the  long-sought  material 
for  the  improvement  of  the  blood  of  their  native  breeds.  In  that  year  an  agent 
was  sent  out  by  an  organized  association,  and  nineteen  head  of  the  best  short- 
homs  that  could  be  obtained  in  England  were  brought  over.  In  the  immediately 
succeeding  years,  two  other  importations  were  made  by  the  same  company. 
These  were  followed  by  other  importations,  by  individuals  and  associations  in 
Kentucky,  Pennsylvania,  New  York,  and  other  States,  down  to  the  year  1860; 
so  that,  in  these  forty  odd  years,  several  hundreds  of  the  best  short-horns  to  be 
found  in  England  have  been  brought  into  the  United  States — all  of  approved 
blood,  and  with  distinct  pedigrees,  showing  their  lineage  for  generations,  even 
centuries  back. 

It  may  appear  invidious  to  thus  distinguish  the  short-horns  as  the  only  approved 
foreign  race  of  cattle  to  which  the  attention  of  our  enterprising  cattle-breeders  had 
been  aroused.  But  the  object  of  this  paper  precludes  any  extended  or  particular 
notice  of  other  breeds.  In  common  justice,  however,  to  the  great  cattle  interests 
of  the  country,  I  must  briefly  allude  to  them.  About  the  year  1816  two  pairs 
of  Hereford  cattle  were  imported  by  the  distinguished  Kentucky  statesman, 
Henry  Clay,  and  taken  to  his  farm  at  Lexington.  A  year  or  two  afterwards,  a 
pair  of  long-horn  cattle  w^ere  imported  into  the  same  State.  But  no  particular 
results  followed  this  introduction,  and  they  were  soon  afterwards  lost  in  the  more 
absorbing  blood  of  the  short-horns.  Many  Devons  were  soon  after  imported  into 
Maryland,  New  York,  and  Now  England,  some  Herefords  into  Massachusetts, 
and  two  considerable  herds  of  the  latter  into  New  York  and  some  into  Canada ; 
scattering  along  in  time,  also,  Ayrshires  for  dairy  pm-poses,  together  with  the 
Dutch  or  Holsteins,  Aldemeys  for  their  rich,  yellow  milk,  cream,  and  butter ; 
and  last  of  all,  the  black  GallowayB  from  Scotland  (famous  for  their  excellent 
beef)  into  Canada.  These  are  all  good  breeds,  celebrated  for  their  various 
qualities  for  both  flesh  and  dairy  use,  and  by  their  crosses  on  our  native  cattle 
the  quality  and  value  of  the  latter  have  been  greatly  unproved. 

The  short-horns,  however,  in  their  superior  size,  compactness  of  frame,  symme- 
try of  foi-m,  rapid  growth,  early  maturity,  and  imposing  appearance,  have 
acquired  a  wider  popularity  for  their  great  beef-producing  qualities  than  all  the 
others  put  together,  although  the  possessors  of  some  of  the  other  breeds  challenge 
a  rivalry  of  their  own  favorites  as  beef-producing  animals,  on  equal  economic 
grounds,  and  proportionate  expenditure  of  food.     The  question  of  their  compaia- 
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tive  merits,  however,  forms  no  part  of  the  present  discussion.  It  is  amply  the 
value  of  the  short-horns  in  benefiting,  by  their  crosses,  the  native  cattle  of  our 
countr}^,  particularly  irf  the  great  stock-producing  States  and  Territories  of  the 
west. 

THE  VALUE  AND  IMPORTANCE  OF  OUR  NEAT  CATTLE. 

This  subject  is  most  important  in  view  of  the  vast  interest  connected  with  it, 
and  its  extent  will  now  be  considered.  According  to  the  census  of  the  year 
1860,  the  neat  cattle  of  the  United  States  and  their  Territories  wore ;  cows, 
^,728,862;  of  working  oxen,  2,240,675;  of  other  cattle,  14,671,400;  in  all, 
25,640,937.  The  value  of  these  cattle  may  be  estimated,  at  present  prices,  as 
follows: 

Cows,  at  $40  each $349, 154,  480 

Oxen,  at  850  each 112,  033,  750 

Other  cattle,  at  $25 366,  785,  000 

Total S827,  973,  230 

"Other  cattle"  includes  all  under  three  or  four  years  old,  and  as  many  of  them 
are  steers,  intended  for  beef,  the  average  price  is  not  too  high. 

As  I  am  not  now  estimating  any  quality  in  these  cattle,  except  for  the  pro- 
duction of  beef,  and  as  the  beef-producing  States  and  Territories  lie  at  the  west, 
where  it  can  be  more  cheaply  and  readily  grown  than  in  the  middle  and  eastern 
States,  I  give  a  table  of  those  States  and  Territories,  with  the  cattle  of  the 
census  of  1850  and  1860,  to  show  the  relative  increase  in  their  neat  stock  in  ten 
years : 


states. 


ArkaniM 

California 

lUlnoii.* 

Indiana* 

Iowa* 

Kannas* 

Kentucky* 

Michigan* 

Minnecota" 

MiHsouri* 

Ohio* 

Oregon* 

Tennessee* 

Texan* 

Wetit  Virginia 

WiMconsin 

Kebrajtka , 

New  Mexico  Territory . 

Utah  Territory 

WaiiUiugtOQ  Territory. . 


Total 2,006,305 


MUcb  covrg. 


1650. 


93, 151 

4,?80 

294. 671 

284,  544 

45,704 


284, 475 

99,676 

607 

230,169 

544, 499 

9,4-27 

250,456 

217,811 

106,000 

04,339 


10.  r>35 
4,861 


1860. 


158.873 

11)8,859 

53;i,731 

490,033 

188,546 

20,726 

269. 215 

200,  635 

40,386 

345, 243 

696, 309 

53,072 

247, 105 

598, 086 

110,210 

193, 996 

7,125 

34.461 

13,052 

10.034' 


4,414.697 


Working  oxen. 


1850. 


34,239 
4,780 
76,156 
40.221 
21, 892 


62, 274 
55,350 
655 
112, 1(>8 
65,381 
8,114 
86, 255 
51,285 
30,000 
42,  801 


12.  557 
5,266 


709,394 


1860. 


70,944 
31,527 
90,973 
95, 982 
56,563 
20,133 

108,999 
65,949 
27,574 

166, 588 
61,  760 
7, 426 

104, 495 

172, 243 
33,000 
93,600 
12,720 
26,104 
9,903 
2,777 


Other  cattle. 


1850. 


1, 259, 320 


165,320 
253. 599 
541,209 
389,891 
69,025 


"542, 763 
119, 471 
740 
449, 173 
749,067 

24,188 
414,051 
661,018 
223,000 

76,293 


10,085 
2, 489 


4,591,320 


1800. 


318,355 

952,048 

881,  OT7 

582,990 

281, 145 

41,000 

457,845 

267,683 

51,043 

657,153 

901,781 

93,001 

408. 574 

2,733,267 

200,000 

225,210 

8,870 

29.228 

17,369 

16.072 


7, 134, 611 


*  Estimated  at  ono'third  of  the  origloal  State. 


I  have  not  taken  the  middle,  eastern,  or  planting  States  into  account,  as  they 
show  little  increase  of  cattle,  and  as  there  is  much  more  consumption  than  in- 
crease in  them,  beef-making  is  only  incidental,  in  fattening  such  as  are  no 
longer  fit  for  the  dairy,  or  for  work.     Arkansas,  Tennessee,  and  Texas  have  been 
placed  in  the  list  of  cattle-growing  Stales,  although  they  are,  to  some  extent, 
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planting  States;  but  large  portions  of  their  lands' are  stock-gix)W'ing,  for  export 
as  well,  and  may  be  classed  with  the  others. 

The  large  percentage  of  increase  in  the  new  Stat^  and  Territories  within  the 
last  ten  years,  will  be  observed,  and  a  considerable,  indeed  the  main  part  of  it, 
in  the  newest  of  them,  has  been  made  by  emigration  from  the  older  States.  The 
average  increase  in  the  whole  number,  in  1860,  is  over  sixty  per  cent,  of  the 
returns  of  1850.  The  enormous  increase  of  the  Texas  returns  of  '*  other  cattle,'' 
if  correct,  cannot  bo  accounted  for  by  natural  production,  and  could  only  arrive 
by  emigration  from  the  Mexican  border.  I  think  there  must  be  some  error  in 
the  return,  if  there  has  been  no  emigration  of  stock,  although  the  figures  are 
possible  in  a  country  enjoying  so  mild  a  climate  and  such  abundant  pastiu-age. 
The  fair  basis  on  which  to  calculate  an  increase  is  the  number  of  cows,  and  in  a 
Btock-growing  country,  allowing  the  cows  to  produce  eighty  per  cent,  of  their 
number  annually — a  moderate  calculation — and  two-thirds  of  these  calves  to  be 
reared,  the  annual  increase  may  bo  thus  stated : 

INCREASK  OF  OUE  NEAT  CATTLE. 

Discarding  fractions,  there  were,  in  1840,  in  the  States  and  Territories  named, 
4,000,000  cows,  which,  at  eighty  per  cent,  annual  increase  in  calves,  (leaving  off 
fiuctions  for  casualties,)  would  make  3,000,000.  Two-thirds  of  these,  reared, 
would  be  2,000,000 ;  so  it  will  be  readily  seen  that  the  increase  in  ten  years,  in 
a  country  where  the  husbandry  is  so  largely  devoted  to  cattle  as  in  these  western 
prairie  States,  would  be  enormous,  as  is  shown  in  the  newer  States  and  Terri- 
tories set  down  in  the  foregoing  table;  and  as  the  new  country  beyond  the 
Mississippi  and  Missouri  rivers  is  chiefly  prairie,  with  abundant  herbage,  where 
cattle  can  range  for  a  great  portion  of  the  year  without  winter  forage,  their  in- 
crease mil  probably  bo  greater  than  in  any  of  the  older  States  east  of  the 
Mississippi.  In  faot,  the  capacity  of  our  whole  country  for  producing  cattle  has 
not  yet  been  tested  fully,  and  the  year  1860  is  about  the  time  when  the  production 
may  be  said  to  have  fairly  commenced  in  a  largely  increased  ratio.  Smce  then, 
Kansas,  Minnesota,  Nebraska,  Utah,  Colorado,  Dakota,  Oregon,  and  Washington, 
have  really  begun  to  bo  settled,  and  cattle  have  not  yet  been  taken  there  in 
numbers  at  all  commensurate  with  the  wants  of  the  people  for  domestic  use,  to  say 
nothing  of  a  surplus  for  breeding. 

It  may  be  said  that  the  late  war  has  stopped  the  increase  of  our  neat  stock. 
This  may  be  so  in  the  States  over  which  the  hostile  armies  ranged;  but  I  hazard 
the  opinion  that  the  other  States  and  Territories  named  will  show  an  increase,  in 
1870,  equal  to  that  of  1860  over  1850.  We  are,  in  fact,  just  beginning  to  get  a 
glimpse  of  the  vast  resources  of  the  West  for  cattle-production.  Those  broad 
savannas  beyond  the  Missouri  river,  until  recently  supposed  to  be  nothing  but 
arid  plains  destitute  of  water  and  nutritious  grasses,  are  found,  to  a  considerable 
extent,  to  abound  in  the  best  grasses,  with  streams  mnning  over  the  surfaco  and 
water  accessible  by  boring  to  no  great  depth,  and  capable  of  supporting  herds 
innumerable.    . 

The  great  buffalo  ranges  contain  untold  millions  of  acres  where  the  nutritive 
qualities  of  the  grasses  are  not  injured  by  frost,  and  are  capable  of  supporting 
cattle,  as  well  as  the  buffalo,  the  year  round.  That  this  wide  region  must  be 
mainly  a  cattle-growing  country  is  evident,  ouing  to  its  great  altitude,  which 
does  not  permit  Indian  com  to  grow  to  any  extent ;  and  of  other  grains,  only 
wheat,  oats,  and  barley,  and  then  only  in  certain  favored  spots,  by  means  of 
irrigation,  always  an  expensive  and  laborious  process.  / 

It  is  true  that  hostile  Indians  and  the  buffalo  may  retard  the  settlement  of 
those  vast  plains,  but  these  obstacles  will  rapidly  disappear  before  the  grand 
march  of  civilized  industry.  The  telegraph  poles  are  already  planted  there; 
emigrant^  passenger,  and  trafHc  trains  have  taken  permanenX,  i^oie>^ii^^\Q»TL  ^l  \Xi^ 
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route  over  tlie  plains;  the  great  Pacific  railway,  tapping  it  on  both  sides,  is 
making  rapid  progiess  in  construction,  and  in  less  than  five  years  its  locomotives 
and  trains  will  Le  daily  tthindering  over  the  line;  and  at  no  distant  day,  its 
various  branches  will  be  threading  every  mountain  valley  and  considerable 
water-course  between  the  Rocky  mountains  and  the  Sierra  Nevada,  reaching  the 
innumerable  mines,  and  the  hundreds  of  towns  and  cities  scattered  among  them. 

Our  national  tenitory  is  now  measured  on  so  vast  a  scale  that  any  intelligent 
mind,  looking  over  the  map  from  one  ocean  to  the  other,  and  considering  the  di- 
versities of  climate,  ^nll  see  at  a  glance  that  important  subdivisions  of  labor 
must  ultimately  take  place  in  prosecuting  our  agricultural  industry.  East  of  a 
line  drawn  north  and  south  five  hundred  miles  west  of  the  Mississippi,  will  be 
the  land  of  cultivated  crops,  cotton,  grains,  and  grasses,  in  a  mixed  agricultxue. 
The  great  plain  thence  to  the  Rocky  mountains  will  mostly  be  devoted  to  stock 
gi-owing,  as  will  also  the  great  basin  west  to  the  Sierra  Nevada.  California  will 
be  devoted  to  mixed  farming ;  as  the  hill  and  mountain  lands  of  Scotland  grow 
their  cattle,  which  are  annually  driven  to  the  lowlands  and  to  England,  on  a  di- 
minutive scale  compared  to  our  extended  capabilities,  so,  in  time,  will  these 
plains  grow  their  herds,  to  be  transported  to  the  richer  grain  regions  east  and 
west  for  feeding  and  consumption.  Cheap  and  ready  intercourse  will  promote 
this  division  of  industry  and  aid  its  prosperity.  The  States  east  of  the  Rooky 
mountains,  after  supplying  their  own  wants  in  beef  and  dairy  products,  will  send 
their  surplus  abroad.  The  extreme  western  States  mil  export  their  beef  surplufl 
by  the  way  of  California  and  the  Pacific  ocean  to  China,  and  the  furthest  Indies. 

The  nual  population  of  the  great  western  plains  and  the  central  basin  will  be 
composed  chiefly  of  herdsmen,  and  theii*  main  occupation  that  of  grazing  cattle. 
We  have  seen  that  the  soil  and  climate  are  better  fitted  for  that  pursuit  ^an  any 
other.  The  mining  population  which  is  to  exist  among  them  will,  for  many 
years,  consume  all  other  products  which  the  farmers  may  have  to  spare,  besides 
taking  a  great  many  of  their  cattle.  Let  there  be  peace  throughout  our  borders 
and  no  foi-eign  war  to  disturb  our  industry,  and  it  is  safe  to  predict  that  the  census 
of  1870  will  give  the  United  States  and  Territories  forty  millions,  and  that  of 
1880  sixty  millions  of  neat  cattle  within  their  limits. 

PBESENT  CONSUMPTION  OF  BEEF  CATTLE  IN  THE  UNITED  STATES. 

It  is  impossible  to  amve  at  anything  like  accurate  data  in  this  matter.  The 
census  returns  give  no  account  of  the  number  of  beeves  slaughtered  in  the  United 
States.  The  city  of  New  York,  and  its  immediate  suburbs,  averaging  a  population 
of,  say  1,200,000,  witli  its  shipping  and  various  accessories,  received  for  the  year 
1866,  according  to  its  market  reports,  about  6,000  beef  cattle  per  week,  amount- 
ing in  round  numbers  to  312,000  head  for  the  year.  Supposing  the  present 
population  of  the  United  States  to  be  thirty-eight  millions,  (as,  according  to  the 
estimated  census  of  1S70,  it  will  then  be  rising  of  forty-two  millions,)  and  allowing 
thaf  the  population  of  NcV  York  and  its  environs  consume  double  the  average 
quantity  of  beef  required  for  other  portions  of  the  country,  by  reason  of  so  much 
more  fresh  meat  being  consumed  in  the  city  than  by  the  country  population  gener- 
ally, the  annual  number  of  beef  cattle  slaughtered  would  bo  4,940,000 — say  five 
millions  in  round  numbers.  This  is  probably  not  far  out  of  the  way,  as  the  whole 
number  of  neat  cattle  now  in  the  6ountry  (1867)  may  be  estimated  at  thirty-six 
millions.  One-seventh  of  the  number  may  be  slaughtered  annually  for  consump- 
tion, and  another  million  go  for  casualties,  accidental  deaths,  disease,  &c.,  giving 
an  average  life  of  seven  years  to  the  stock,  which  is  also  not  far  out  of  the  way, 
as  beef  cattle  are  generally  slaughtered  at  from  three  to  five  years  old,  and  cows 
and  working  oxen  may  average  full  ten  years  before  fed  off  for  the  shambles. 

The  New  York  Tribune  allows  the  average  weight  of  the  beef — ^tho  four 
quarters  only  being  estimated  as  weight  in  that  market — at  750  pounds  to  oaob 
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animal,  worth,  in  1866»  15  cents  per  pound.  This  wonld  make  the  value  of  the 
312,000  cattle  in  New  York  thirty-five  millions  of  dollars,  the  hides  and  tallow 
being  thrown  in  or  not  estimated  outside  of  the  price  paid  for  the  meat,  giving  an 
average  value  to  the  cattle  of  about  $112.  From  this  deduct,  say  $23,  average 
006t  of  getting  them  to  market,  and  it  leaves  $90  as  the  average  value  of  each 
beast  at  home. 

It  will  not  do,  however,  to  place  so  high  a  value  per  licad,  individually,  on  all 
the  cattle  annually  slaughtered.  It  must  be  recollecied  that  most  of  the  heaviest, 
as  well  as  some  of  the  lightest,  cattle  go  to  New  York  and  other  seaboard  mar- 
kets, and  the  tw^  lightest,  poorest,  and  youngest  are  mostly  slaughtered  at  home, 
or  in  the  immediate  Aighborhood  where  grazed  and  fed.  The  rule  generally 
applied  to  fair  beef  ^ttle  in  the  seaboard  markets  is  to  estimate  the  weight  of 
the  Jive  quarters,  as^h^  call  them,  in  beef  animals,  at  tluree-fifths  the  live 
weight.  Thus,  if  the  four  quarters,  as  estimated  in  the  Tribune  reports,  be  750 
pounds,  the  hide  and  tallow,  or  fifth  quarter,  added  would  swell  the  live  weight 
to  1,250  poimds, which  would  be  10  cents  a  pound  all  round  for  meat,  hide,  and 
tallow. 

Now,  taking  the  5,000,000  cattle  annually  slaughtered  throughout  the  country 
at  1,000  pounds  each,  live  weighty  and  allowing  three-fifths  of  that  weight  to 
make  the  five  quarters  of  beef,  hide,  and  tallow,  it  would  give  600  pounds  each ; 
estimating  this  600  pounds  at  eight  cents  lu>mc  value,  wo  have  $240,000,000  as 
the  annual  product  of  our  stock  in  beef  alone.  It  may  be  said  that  these  are 
war  prices,  arising  from  an  inflated  cutrency,  and  so  on,  but  they  are  the  current 
prices  of  the  day,  and  although  they  may  fall  when  other  commodities  do,  the 
estimate  is  fair,  with  other  things. 

If  I  were  going  into  an  estimate  of  the  entire  annual  production  from  our 
neat  stock,  the  dairy  products  and  labor  of  the  working  oxen  would  come  in  for 
a  share  of  credit,  but  as  their  flesh  production  is  the  only  subject  of  the  present 
discussion,  attention  will  be  confined  to  that  alone. 

Wo  have  seen  that  as  our  herds  are  now  constituted  they  are  made  up  of  all 
qualities,  good,  bad,  and  indifferent,  some  very  good,  others  execrably  bad,  almost 
worthless  so  far  as  any  profit  is  connected  with  their  breeding  or  rearing.  All 
this  may  be  improved  by  the  use  of  bulls  of  better  breed.  It  has  been  so  done, 
and  too  long  practiced  by  good  stock-growers  to  admit  of  doubt  or  argument, 
and  our  stock-growers  will  never  arrive  at  the  maximum  of  profit  in  their  busi- 
ness until  a  radical  change  in  this  regard  is  adopted. 

INCKEASE  OF  WEIGHT  IN  OUR  CATTLE. 

It  is  estimated  by  the  most  experienced  stock-growers  of  our  country-^men 
who  have  been  engaged  in  the  vocation  for  forty  years  of  their  lives,  and  handled 
and  kept  cattle  of  every  description — ^that  at  least  200  pounds  can  be  added  to 
the  profitable  or  consumable  weight  of  every  steer  or  bullock  at  three  and  a  half 
to  four  years  old,  when  fairly  fitted  for  slaughter.  In  other  words,  if  the  aver- 
age weight  now  of  a  fair  beef  animal  be  600  pounds,  it  may  just  as  easily  be 
made  800,  and  with  no  more  expenditure  of  food,  and  but  a  small  increased  ex- 
pense to  the  producer.  This  is  asserte<l  as  a  fact,  I  believe  it,  and  so  believ- 
ing, shall  proceed  to  its  demonstration. 

I  desu-o  to  start  fair,  not  as  the  champion  of  the  exclusive  value  of  one  breed 
of  improved  cattle  over  all  others,  for  I  consider  them  all  to  have  their  peculiar 
values  or  merits,  according  to  circumstances;  but  as  the  short-horns  are  the 
breed  selected  for  this  discussion,  they  only  will  be  considered  in  explaining  the 
present  mode  of  improving  our  native  cattle  for  hcqf  purposes.  We  have  seen 
that  the  short-horns  have  been  in  the  United  States  for  tilty  years.  They  have 
been  imported  in  much  greater  numbers  than  all  the  other  foreign  breeds  put  to- 
gether, and  are  more  widely  known,  and  liave  acquired  a  greater  populaiity.  than 
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any  others.  They  have  become  acclimated,  and  are  healthy,  thriving  on  common 
food  eqnally  well  with  our  native  cattle.  They  show  no  signs  of  deterioration 
with  UB,  but  on  the  other  hand,  if  possible,  they  improve.  They  are  a  stock  or 
race  of  cattle  having  their  distinctive  qualities  thoroughly  established  within 
themselves,  and  capable  of  imparting  these  qualities  strongly  into  every  other 
race  with  which  their  blood  may  be  conmiingled.  To  make  my  argument  con- 
clusive, and  divest  it  of  all  partisanship  or  unproved  assertion,  I  shall  give  a 
brief  history  of  the  race,  so  far  as  it  can  be  gathered  from  the  most  accurate 
English  authorities.  I  consider  this  necessary  in  order  to  establish  the  fact  of 
then*  lon^-inherited  and  distinct  blood,  which  gives  it  a  certainty  of  transmitting 
its  qualities  with  far  greater  strength  than  if  it  were  an  a.i^regation  of  the  blood 
of  different  races,  or  breeds  recently  made  up,  and  which,  m  its  progeny,  would 
scatter  into  all  the  various  strains  of  blood  of  w^hich  it  ^as  composed. 

PRETENDED  HISTOIIY  OF  THE  SHOUT-HORNS. 

In  giving  a  history  of  the  short-horns,  I  am  embarrassed  by  the  existence  of 
a  wide-spread  falsehood  respecting  that  history,  which  has  obtained  credit  by  aid 
of  almost  all  our  popular  agricultural  journals,  and  in  some  agricultural  works 
of  otherwise  creditable  authority.  I  must  preface  my  narrative  by  relating  how 
that  falsehood  took  its  rise,  how  it  became  popularized,  and  how  it  is  refuted, 
and  then  proceed  to  the  real  history  of  this  celebrated  breed  of  cattle. 

The  popular  false  history  of  the  origin  of  the  improved  race  of  short-bom 
cattle  is  simply  this :  In  the  latter  part  of  the  last  century  Charles  Colling,  a 
celebrated  English  breeder  of  short-horns,  living  in  the  valley  of  the  river  Tees, 
in  the  county  of  Durham,  had  a  neighbor  named  O^Callahan,  who  owned  a  red 
polled  or  hornless  Galloway  heifer.  O^Callahan  bred  this  heifer  to  a  short-horn 
bull  belonging  to  Colling,  called  Bolingbroke.  The  produce  of  this  heifer  was  a 
bull  calf,  half  Galloway  and  half  short-hom  in  blood.  Colling  became  the 
owner  of  the  calf,  and  when  a  yearling,  put  him  to  a  thorough-bred  short-hom 
cow,  and  she  produced  another  bull  calf  three-fourths  short-hom  and  one-fourth 
Galloway,  which  Colling  called  "  Grandson  of  Bolingbroke."  His  "grandson," 
when  a  year  old,  past,  he  put  to  another  of  his  thorough-bred  cows,  and  she  pro- 
duced a  heifer  calf,  which  he  called  "Lady;"  and  that  cow  Lady,  although 
she  was  seven-eighths  short-hom  blood,  and  only  one-eighth  Galloway,  became, 
according  to  the  storj'^,  the  grand  foundation,  by  the  use  of  other  pure  short-hom 
bulls,  of  the  improved  English  short-horns.  That  is  the  stoiy  which  for  the  last 
thirty  years  has  been  disseminated  all  over  England  and  throughout  America,  and 
which  all  who  are  not  better  informed  believe  to  bo  the  origin  and  title  to  a  dis- 
tinct or  improved  race  of  this  celebrated  breed  of  cattle.  Now,  let  us  see  how 
this  nonsense  originated,  and  what  it  amounts  to.  About  the  year  1821  a  Rev. 
Henry  Berr\',  then  living  in  Worcestershire,  commenced  breeding  short-homs. 
He  obtained  the  most  ot  his  herd  from  Mr.  Jonas  Whitaker,  w^ho  was  a  short- 
hom  breeder  and  a  cotton  manufacturer  near  Altry,  in  Yorkshire.  It  appears 
that  about  the  time  Berry  commenced  breedin"",  a  controversy  had  sprung  up  in 
his  neighborhood  as  to  the  relative  merits  of  the  Hereford  cattle  and  the  short- 
horns as  profitable  beef  animals;  and  BerT}%  in  the  year  1824,  ^\Tote  a  pam- 
phlet on  the  subject  in  w-hich  he  professed  to  give  a  histoiy,  as  far  as  it  went,  of 
the  "Improved  Short-homs."  In  this  he  gives  Charles  Colling  the  principal 
credit  of  impro\nng  the  original  breed,  but  says  notlmrg  of  the  "  Galloway  cross." 
The  only  other  breeder  whose  name  is  mentioned  is  Mr.  Whitaker,  of  whom  he 
(Berrj^)  purchased  his  own  stock.  In  the  year  1830  Berry  republished  his 
pamphlet  without  particulai*  alteration  of  the  text. 

In  the  year  1834  the  first  substantial  history  of  the  various  breeds  of  cattle 
in  Britain,  Scotland  and  Ireland  was  published  under  the  auspices  of  "The  So- 
ciety for  the  Diffusion  of  Useful  Knowledge,"  in  London,  and  William  Youatt, 


IMPROVEMENT  OP  NATIVE  CATTLE.  303 

a  veterinary  surgeon  of  note  in  Middlesex,  was  employed  to  edit  the  work. 
The  book  was  painstaking,  got  up  ^ith  commendable  industry,  elaborate  in 
detail,  and  well  written.  It  was  a  compUationy  chiefly  from  competent  authori- 
ties, and,  so  far  OS  could  be  ascertained,  truthful  in  the  main.  There  was  more 
or  less  ^^job^'  work  in  the  compilation,  no  doubt,  besides  what  Youatt  himself 
contiibuted  of  his  own  knowledge,  and  with  a  strange  and  mistaken  infatuation 
he  jobbed  out  the  histoiy  of  the  short-horns  to  Mr.  Berry.  Now  Berry  was  a 
partisan  solely.  It  was  said  that  since  he  wrote  his  pamphlet  above  mentioned, 
no  had  differed  with  Mr.  Whitaker,  and  had  also  got  into  his  owii  herd — ^indeed, 
he  confesses  it — some  of  the  bastard  or  "alloy"  stock  of  Ceiling's  Galloway 
cross.  Being  now  employed  to  make  up  a  history  of  the  short-horns  for  Youatt's 
book,  he  discarded  his  pamphlet  history  so  far  as  to  omit  Whitaker's  name  al- 
together and  still  retained  Ceiling's,  but  for  little  further  apparent  purpose  than  to 
teu  the  story  of  his  "Galloway  cross,"  and  make  that  the  foundation  of  all  ex- 
cellence in  the  "improved"  race  of  shoit-homs.  He  ^ves  the  portraits  of  his 
own  stock  of  that  cross,  describes  Ceiling's  great  cattle  sale  in  the  year  1860, 
and  glorifies  the  "alloy"  as  selling  for  higher  prices  than  any  other,  and  draws 
all  his  conclusions  to  impress  the  public  mind  that  such  was  the  fact,  muddling 
it  up  with  just  enough  probability  and  truth  to  cover  a  downright  falsehood. 
Such  was  Berry's  history  of  the  origin  of  the  "improved  short-horns." 

Youatt  knew  no  better  than  to  let  the  story  go.  The  book  was  published, 
and  the  History  of  British  Cattle  was  adopted  as  authority  for  short-horns,  aa  well 
as  for  other  breeds  described  in  it.  And  that  Berry  authority  has  been  quoted 
so  often  and  so  long,  that  almost  everybody  who  has  any  notion  at  all  on  the 
subject  has  taken  it  for  granted  that  the  Youatt-Berry  history  of  this  bastard 
origin  of  the  short-horn  race  of  cattle  was  a  true  one  instead  of  a  lie.  The  result 
of  the  whole  pretended  origin  has  been  that  the  Galloway  cross,  by  breeding  the 
female  descendants  of  it  to  pure  short^hom  bulls,  was  soon  lost  in  the  pure  blood, 
and  neither  Colling  nor  any  other  good  breeder  ever  attempted  a  repetition  of  it 
since,  or  of  a  direct  cross  with  any  other  breed  to  improve  the  short-horns,  so  far 
as  is  known.  The  other  short-horn  breeders  of  the  day  had  no  faith  in  the  ex- 
periment, and  none  of  them  took  interest  enough  in  the  matter  to  publicly  con- 
tradict Berry's  pretended  history,  and  so  his  falsified  story  has  floated,  and 
gw)bably  will  float  down  the  stream  of  time,  until  corrected  opinions  of  the  short- 
om  breeders  shall  discard  it.  The  first  volume  of  the  American  Short-hom 
Book,  published  in  the  year  1846,  and  the  second  volume,  in  1855,  placed  the 
histoiy  in  its  true  light ;  but  as  these  volumes  are  of  limited  circulation,  only 
among  the  breeders  of  pure  short-hom  blood,  they  meet  only  a  small  circle  of 
popular  examination.  Thus  ends  this  rambling  preface,  and  we  proceed  to  the 
true  history  of  the  short-homs. 

So  long  as  eight  or  nine  centuries  a^o,  before  William  of  Normandy  con- 
quered England,  the  Danes  and  other  Scandinavians  of  northern  Europe  held 
for  a  time  the  kingdom  of  Northumbria,  in  the  north  of  England,  comprising  the 
counties  of  Northumberland,  Durham,  and  York.  The  Danes  also  conquered 
the  countries  south  of  Denmark,  on  the  continent — Jutland,  Holstein,  and  a  part 
of  Holland.  They  were  a  commercial  people,  as  well  as  warlike.  Emigrants 
came  over  from  Denmark  into  England,  fonncd  communities,  and  permanently 
remained  there.  They  brought  over  cattle  from  Denmark,  Jutland,  and  Holstein, 
and  those  cattle  were  short-homs  probably,  the  material  from  which  the  present 
race  are  descended,  but  of  rude  and  rough  character,  such  as  are  still  found  in 
the  (Countries  where  the  progenitor  of  the  present  English  race  originated.' 
They  possessed,  however,  good  feeding  and  great  raUking  qualities,  and  were  a 
valuable  race.  As  one  proof  that  such  cattle  existed  in  Durham  at  an  early  day, 
there  was  a  cow  sculptured,  and  is  now  to  be  seen,  on  one  side  of  the  tower  of 
the  cathedral  of  Diu-ham,  whose  effigy  shows  the  shape  and  general  appearance 
of  a  short-hom.     That  tower  was  finished  soon  after  the  year  1300 ;  and  in  the 
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oounty  of  Durham  and  the  adjoining  county  of  York  on  one  side,  and  North- 
umberland on  the  other,  the  breed  has  be,en  kept  ever  since,  so  far  as  history 
or  tradition  gives  any  account  of  them.  It  cannot  be  expected  that  in  those 
days  of  war,  brutality,  and  comparative  barbarism,  cattle  would  be  anything  but 
coarse  and  unrefined,  for  the  agriculture  genei-ally  was  as  rude  as  the  people. 
But  as  agriculture  improved  with  advancing  civilization,  then*  cattle  kept  pace 
with  the  progress  of  the  people,  and  they  were  no  doubt  improved  in  quality  and 
appearance,  until  they  became  what  our  representations  show  them  to  have  been 
at  the  close  of  the  last  century. 

It  may  be  asked  why,  if  these  cattle  were  of  such  excellent  quality,  did  they 
not  find  their  w^ay  all  over  England  during  the  long  centuries  since  their  first  in- 
troduction to  the  three  counties  of  York,  Durham,  and  Northumberland  ?  The 
answer  is  simply  that  there  already  existed  different  breeds  in  other  quaitera  and 
counties  of  England,  which  the  good  people  keeping  them  thought  better  than 
any  others,  and  as  intercourse  through  the  different  sections  of  the  country  was 
difficult,  by  reason  of  bad  roads,  no  roads  at  all,  and  other  obstacles,  therefore 
the  various  breeds  were  localized,  and  seldom  weiit  out  of  their  own  territories, 
except  to  the  gi*eat  cattle  markets,  and  then  chiefly  as  fat  beasts  for  slaughter. 

We  have  accounts,  as  early  as  the  year  1730,  of  several  herds  of  fine  short- 
horns existing  in  the  three  counties  namecl.  One  of  the  estates  of  the  Duke  of 
Northmnberland,  at  Stanwick,  had  upon  it  a  select  herd.  Other  estates  of  no- 
blemen and  gentry,  in  that  county  and  in  Durham  and  York,  had  them,  and  dis- 
tinguished men  and  farmers  bestowed  much  pains  in  improving  their  herds  and 
preserving  the  purity  of  their  blood.  It  has  been  asserted  that  the  cattle  %vere 
occasionally  improved  by  the  use  of  Dutch  bulls  imported  from  Holland,  but  no 
well-authenticated  jpro<2/' of  the  kind  is  known  to  exist.  On  the  contraiy,  "an 
order  in  council,"  in  the  reign  of  Charles  II,  prohibited  the  importation  of  cattle 
from  abroad,  and  that  order  was  continued  until  late  in  the  last  century — too  late 
for  any  such  improvement  as  is  asserted  to  have  been  made  by  Dutch  bulls, 
which  must  have  been  imported  as  early  as  the  year  1700  to  1725,  and  the  order 
was  in  force  from  some  time  previous  to  1680,  more  than  one  hundred  years. 

Besides,  there  is  no  ceilainty  that  the  English  short-horns  could  be  thus  im- 
proved by  any  foreign  cross.  They  had  assumed  the  white,  red,  red  and  white, 
and  roan  colors,  if  they  had  ever  had  any  other,  while  the  Dutch  cattle  were 
chiefly  black  and  white,  and  coarser  every  way,  in  their  shape  and  appearance. 
But  this  fact  need  not  be  further  discussed.  It  is  only  a  tradition  or  supposition, 
unsustained  by  proof,  and  denied  by  positive  testimony  and  official  record. 

Coming  down  to  about  the  year  1780,  we  find  two  brothei-s,  Robert  and 
Charles  Colling,  established  as  farmers  and  short-horn  cattle  breeders,  at  Bamp- 
ton  and  Kelten,  near  the  river  Tees.  Their  father  had  been  a  breeder  of  short- 
horns before  them,  and,  in  all  probability,  they  well  understood  the  breed  and 
the  best  modes  of  its  management.  Good  cattle  of  pure  blood  abounded  in  the 
neighborhood  for  a  wide  territory  around,  and  these  young  men,  with  much 
judgment  and  address,  purchased  the  best  blood  they  could  obtain,  and  com- 
menced their  career.  They  had  many  fine  cattle,  and  let  out  their  bulls  for 
breeding  pmposes,  at  high  prices,  wluch  yielded  them  large  gains.  I'et  other 
and  older  breeders  around  them  were  not  idle ;  they  had  equally  as  good  cattle 
as  the  Ceilings ;  but  the  latter,  particularly  Charles,  was  a  man  of  much  address, 
and  became  more  conspicuous  outside  of  his  own  vicinity  as  a  breeder  than, 
perhaps,  any  of  his  contemporaries.  Convinced  of  the  superior  value  of  the 
short-horns  as  a  farm  stock,  in  the  year  ^1796  he  selected  a  fine  thorough- 
bred steer,  and  fed  him  up  to  six  years  old  for  exhibition.  He  sold  hun  at  that 
age,  and  he  was  transported  in  a  huge  wagon,  fitted  up  for  the  purpose,  through 
nearly  all  the  coimties  of  England,  and  some  portions  of  Scotland,  as  a  show. 
He  was  called  the  "Durham  ox."  At  six  years  old  his  weight  w^as  3,024 
pounds ;  at  eleven  years  old  he  had  dislocated  a  hip,  and  after  two  months'  suf- 
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fering,  in  which  ho  had  lost  much  flesh,  was  slaughtered.  His  dead  profitable 
weight  of  meat,  hide,  and  tallow  was  2,620  pounds.  Soon  after  the  Dm^hara  ox 
was  sent  on  his  travels,  Robert  Colling  fed  a  beautiful  white  thorough-bred 
heifer,  and  sent  her  out  f6x  a  show  through  many  counties.  She  was  called  the 
"  White  heifer  that  travelled."  Her  weight  was  enormous,  estimated  at  2,300 
pounds,  and  her  dead  profitable  weight  at  1,820  pounds.  Accurate  portraits  of 
these  cattle  are  to  be  found  in  the  fifth  and  sixth  volumes  of  the  "American 
Short-horn  Book,"  for  the  years  1801  and  1863. 

The  exhibition  of  these  cattle,  with  their  marvellous  weight  and  symmetry  of 
form,  aroused  public  attention  to  their  merits  in  various  counties  of  England,  and 
firom  that  time  they  became  the  object  of  wider  observation  and  demand  than 
had  existed  in  the  localities  where  they  had  long  been  kept.  Sales  became 
frequent,  and  at  high  prices.  Strict  attention  was  paid  to  the  purity  of  their 
blood,  and  correct  pedigrees  were  kept  of  their  lineage  and  breeding.  Charles 
Colling  sold  out  his  herd  in  the  year  1810,  at  liigh  prices— one  of  his  bulls  sell- 
ing for  the  enormous  sum  of  1,000  guineas,  ($5,000,)  and  others  ranging  from 
150  to  300  guineas.  The  prices  of  all  agricultural  products  were  much  inflated 
at  that  period,  and  at  no  subsequent  time  have  they  been  so  high  ;  yet  it  was  no 
uncommon  occurrence  for  the  best  short-horns  to  sell  for  150  to  300  guineas,  and 
even  higher,  from  that  day  to  the  present^  in  England.  Other  breeders  may  bo 
named  cotemporary  with  the  Ceilings,  as  Messrs.  Maynard,  Wetherell,  Waistell, 
Mason,  the  Booths,  Bates,  Wright,  Chenye,  Trotter,  and  others,  perhaps  equally 
ffood  breeders,  and  into  whose  hands  many  of  the  best  short-horns  of  the  present 
3ay  trace  their  pedigree. 

From  the  coimties  where  the  short-horns  had  been  so  long  bred  they  began  to 
spread  into  other  parts  of  England.  Theu*  value  for  crossing  upon  and  improv- 
ing the  common  cattle,  and  some  breeds  of  the  district  even,  was  ascertained,  but 
people  so  fixed  in  hereditar}"  notions  as  English  farmera  were  slow  to  thi'ow 
aside  long-settled  usages  and  opinions  for  the  adoption  of  new  and  untried  ways, 
whether  relating  to  farm  stock  or  products.  Still,  trials  in  the  use  of  short-horns 
brought  conviction  of  their  superiority  over  the  old  breed,  and  they  gradually 
spread  over  the  land  and  increased  in  numbers  down  to  the  present  day,  until 
there  is  scarcely  a  county  where  good  soil  aiid  a  high  order  of  agriculture  pre- 
vails, in  England,  Scotland,  and  Ireland,  that  cannot  boast  its  herds  of  well- 
bred  cattle  of  that  breed. 

AMERICAN  SnORT-HORNS. 

A  like  increase  has  obtained  in  the  United  States.  From  the  year  1817  up 
to  1865,  a  period  of  almost  fifty  years,  from  the  best  accounts  I  have  been  able 
to  obtain,  there  have  been  upwards  of  600  well-bred  short-hom  cattle,  bulls  and 
cows,  imported  into  this  country,  besides  more  than  100  into  the  Canadas.  These 
cattle,  and  their  descendants,  have  generally  been  bred  with  care  and  an  eye  to 
retaining  not  only  their  original  condition,  but,  if  possible,  to  still  further  improve 
them.  It  is  hardly  possible  to  conjecture  the  number  of  well-bred  short-lioms 
which  have  been  raised  in  the  United  Stiites  since  their  first  introduction,  as  down 
to  the  year  1845  no  American  herd-book  record  was  kept.-  Since  that  year,  seven 
volumes  of  American  herd-books  have  been  published,  and  an  eighth  volume,  for 
the  year  1867,  is  to  be  issued ;  and  although,  down  to  1855,  but  a  few  hundred  ani- 
mals were  publicly  registered,  in  the  year  1866  more  than  6,400  bulls,  and  upwards 
of  10,000  c<)ws,  of  well-authenticated  short-hom  blood,  were  recorded  in  the  seven 
volumes,  the  last  of  which  contained  over  3,500  pedigrees.  It  is  not  too  much 
to  assume  that  there  are  now  within  the  limits  of  the  United  States  quite  6,000 
well-bred  breeding  animals  of  that  race,  two-thirds,  or  4,000,  of  which  are  females. 

From  the  instability  and  consequent  fiuctuatioiis  of  American  enterprise,  in 
things  not  established  in  successful  results  bevond  the  shadow  of  a  doubt,  the 
20 
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progress  of  short-hom  cattle  breeding  has  had  its  vicissitudes.  For  many  years 
they  flnctuated  in  value  and  popular  estimation,  so  much  so  as,  at  times^  to  be 
held  at  little  above  the  value  of  our  best  native  or  common  stock;  but  since  the 
new  impulse  of  1863-^54  and  a  few  succeeding  years,  they  have  largely  increased, 
both  in  demand  and  price,  and  their  value,  as  the  basis  of  improvement  for  our 
native  stock,  is  now  established  with  a  strength  and  potency  likely  to  be  main- 
tained. 

THBEB  ADAPTATION  TO  OITB  CUMATB  AND  SOILS. 

It  was  for  many  years  supposed,  in  popular  estimation,  that  short-horns  were 
only  adapted  to  mild  temperatures  and  rich  lands;  that  our  richest  pasture 
grasses  only  could  keep  them  in  summer,  and  com  in  the  shock,  or  the  best  of 
hay  and  grain,  carry  them  successfully  through  the  winter.  That  notion  has 
been  found  altogether  a  mistake.  Any  climate  in  which  common  cattle  can  be 
wqII  protected  from  the  wintry  elements,  and  any  soil  rich  enough  to  yield 
abundant  pasturage  and  good  winter  forage,  has  been  found  equally  good  for 
them  as  for  others.  Enough  food,  and  that  of  good  quality,  with  good  winter 
protection,  any  creature  of  the  bovine  race  must  have  in  order  to  thrive ;  and  the 
short-hom  needs  nothing  more.  From  the  severe  latitude  of  northem  New  Eng- 
land, west  to  Minnesota,  away  down*  to  the  Carolinas,  and  far  west  to  the 
Mississippi,  to  California,  and  to  Oregon,  they  have  found  their  homes,  and  suc- 
ceeded in  an  abundant  increase  and  a  healthful  growth.  A  sufficiency  of  herb- 
age is  all  they  need,  and  with  that  the  question  of  their  success  in  any  portion 
of  the  United  States  is  solved.  East  of  the  Rocky  mountwns,  between  the 
latitudes  of  35°  and  45**  north,  and  below  35®,  according  as  the  country  fumislies 
(lie  proper  forage  for  thentj  they  will  equally  thrive;  while  west  of  the  Rocky 
mountains,  where  the  climate  is  tempered  by  the  breezes  of  the  pacific  ocean, 
from  Lower  California,  north  to  Puget  sound,  their  success  is  sure. 

Their  endurance  under  long  joumeys  has  also  been  proved.  In  a  letter  now 
before  me,  received  only  a  few  days  since,  and  dated  at  Willamette,  Oregon,  Mr. 
Josselyn  T.  Foulkes  writes:  '^My  short-hom  cattle  stood  the  trip  across  the 
plains  remarkably  well,  the  heifers  particularly.  It  convinced  quite  a  number 
of  our  breeders  that  thorough-bred  short-homs  can  endure  as  mucb  hardship  as 
the  common  stock.  We  travelled  from  twenty  to  thirty  miles  a  day,  and  often 
the  cattle  were  in  advance  of  our  mule  and  horse  teams.  Many  persons  endeav- 
ored to  persuade  me  to  sell  them  at  Omaha,  asserting  that  they  would  never 
reach  Oregon — that  they  were  too  delicate."  These  were  a  small  herd  pur- 
chased near  the  Mississippi  in  Iowa,-  and  taken  to  Oregon  for  the  foundation  of 
a  permanent  stock  in  that  rich  grazing  region.  Other  short-homs  have  been 
driven  across  the  plains  to  Cafifomia,  within  the  last  five  years,  wdth  equal 
success,  where  they  are  now  thriving. 

Thus  they  have  become  established  in  America,  aa  in  England,  as  a  race 
eminently  fitted  for  our  soils  and  climates;  but  I  insist  on  the  condition  that 
they  have  abundant  forage  on  which  to  subsist,  and  of  which  they  require  no 
more,  according  to  weight  and  bulky  than  the  native  stock,  and  in  my  own  opinion, 
from  long  experience,  not  so  much,  by  reason  of  their  compact  frames  and  lighter 
proportion  of  offal  in  the  carca£e.     But  of  that  more  hereafter. 

NOT  TO  BE  EECOMMENDED  EVERYWHERE. 

While  commending  the  short-homs  for  our  severe  climate,  and  to  all  localities 
where  good  pasturage  abounds,  with  sufficient  winter  fodder,  there  are  places  to 
which  I  would  never  take  them,  localities  of  wide  breadth,  where  it  is  difficult 
for  even  our  native  stock  to  thrive.  There  are  mountain  ranges  which,  although 
producing  sweet  and  nutritious  herba^,  are  so  difficult  of  access,  by  reason  of 
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their  broken  suriaceB,  that  only  the  lightest  and  nimblest  cattle  can  graze  them, 
and  they  literally  have  to  toU  for  a  living.  In  such  localities  a  lighter,  nimbler 
breed  may  thrive,  while  the  heavier  and  more  sluggish  short-horn  would  decline. 
Yet  such  places  are  comparatively  few,  and  their  existence  detracts  nothing  from 
the  principles  of  my  argument — ^the  value  of  the  short-horns  to  improve  our 
native  stock,  in  general,  and  to  which  I  now  address  mjrself. 

HOW  OTJR  NATIVE   CATTLE  ARE  TO  BE  IMPBOVED. 

We  have  seen  that,  in  our  be^-producing  States  and  Territories,  there  are 
nearly  four  and  a  half  million  of  milch  cows.  I  will  throw  out  the  half  million 
and  upwards  in  Texas  and  New  Mexico,  as  being  in  too  wild  and  unreclaimed  a 
condition,  through  their  uncontrolled  habits  and  modes  of  keeping,  for  careful 
breeding ;  and  will  also  throw  out  one  million  from  which  no  calves  are  raised, 
the  cows  being  devoted  to  supplying  milk  for  the  consumption  of  towns,  villages, 
cities,  &c.  Here,  then,  are  three  million  of  cows,  on  an  average  capable  of 
producing,  and  which,  probably,  do  produce,  two  and  a  half  milhon  of  calves, 
annually,  for  rearing.  Throwing  off  the  odd  half  million  of  females  which  are 
bred  into  milch  cows  for  fanuly  use,  there  will  be  left  two  million  to  be  bred  for 
beef  purposes  alone.  Some  of  these  steers  are  used  as  working  oxen ;  but  as  the 
ultimate  destination  of  the  great  majority  of  them  is  the  shambles,  the  importance 
of  making  the  best  of  their  capacity  for  beef  production  is  apparent. 

Now,  if  two  million  of  cattle,  at  the  ages  of  three  and  four  years,  can  each  be 
made  to  yield,  by  the  use  of  good  short-horn  bulls,  more  beef  than  native  stock, 
at  the  same  age,  with  no  greater  consumption  of  food,  (which  I  contend  is  the 
fact,  and  shall  presently  prove,)  an  aggregate  of  400,000,000  pounds  of  profit- 
able meat  is  added  to  the  annual  production  of  the  country;  and  that  400,000,000 
pounds  of  beef,  at  the  moderate  price  of  six  cents  a  pound,  amounts  to  $24,000,000, 
while  every  calf  slaughtered  for  veal,  at  six  weeks  old,  would  bring,  by  weight, 
one  to  two  dollars  more  than  a  common  one. 

This,  to  an  uncalculating  mind,  may  appear  utterly  visionary,  but  it  may  be 
easily  demonstrated.  We  are  to  suppose  that  the  present  loose  habits  of  cattle- 
breeding,  long  indulged  in  by  a  majority  of  our  farmers,  are  to  be  measurably 
reformed ;  and,  that,  instead  of  castrating  all  their  best  bull-calves,  and  letting 
the  meanest  scrub  among  them  run  miscellaneously  among  the  herd,  as  is  now 
too  often  the  practice,  ^ood  thorough-bred  short-horn  bulls  are  to  be  kept  as 
sires.  Almost  every  calf  begotten  by  such  a  bull,  however  inferior  the  cow,  is 
capable  of  producing  an  average  increase  of  flesh,  at  the  ages  named,  equal  to 
the  'estimate  of  200  pounds.  Three  million  of  cows,  allowing  a  bull  to  every 
one  hundred  cows,  will  require  30,000  bulls  for  their  use. 

I  have  supposed  that,  in  the  6,000  thorough-bred  short-horns  now  in  the 
country,  there  are  4,000  cows.  This  would  leave  2,000  bulls  now  fit  for  ser- 
vice, only  one-fifteenth  of  the  number  required ;  the  supply,  therefore,  is  short  of 
the  proposed  demand.  It  will  take  several  years,  however,  to  educate  opinion 
np  to  the  above  standard  of  calculation ;  and  it  is  possible  that  the  efforts  of  our 
short-hom  breeders,  stimulatea  by  an  active  demand,  may  meet  the  necessity  as 
it  grows.  I  might  go  into  a  calculation  of  the  probable  increase  of  bulls;  but 
as  it  is  a  matter  of  uncertainty,  it  is  useless  to  estimate.  It  is  obvious,  however, 
that  the  increase  would  be  more  rapid  under  an  active  demand. 

Another  staggering  question  coming  up  to  the  breeder  of  '^common  cattle  "  is 
the  cost  of  the  bull,  say,  at  two  years  old.  He  ought  not  to  be  used  before 
that  age,  and  the  price  for  one  good  enough  for  grade  breeding  may  be  put  at 
$300.  It  wll  cost,  on  an  average,  not  more  than  $100  a  year  to  keep  him  in  a 
country  of  cheap  forage.  Every  calf  he  gets  will  be  worth,  at  three  years  old, 
(beef  at  six  cents  a  pound,  and  two  hundred  poimds  additional,)  $12  more  than 
the  common  steer,  and,  in  point  of  fact,  they  often  sell  for  $15  to  $20  more. 


308  AORICULTHRAL   JRKPOUT. 

Thus,  in  ^^ctting  100  calves,  the  hull  actually  cams  $1,000  a  year  gross,  and,  de- 
ducting his  keep,  $900  net.  Allowing  for  accidents,  and  calling  the  net  profits 
$500,  he  more  than  pays  forliimself  the  first  year,  and  his  suhsequent  service  will 
he  clear  profit.  I  have  named  $300  as  the  price  of  a  bull  two  years  old.  This 
is  a  low  pncc  for  a  first-class  animal,  as  many  hidl  calves  sell  for  twice,  and 
thrice,  the  sum.  Such  high-priced  bulls  are  wanted  for  thoi-ough-breeding  only, 
and  should  be  kept  solely  for  that  purpose.  Yet  a  bull  actually  wortli  $500 
is  fixMjuently  more  profitable,  for  grade  steer  or  heifer  breeding,  than  a  less  valu- 
aV)le  one  at  a  lower  price. 

Another  direct  advantage  in  the  use  of  short-horn  bulls  with  common  cows 
is  the  improvement  of  the  quality  of  milch  cows,  and  the  prospective  dams  of  a 
still  higher  grade  of  stock  between  the  short-honis  and  natives.  The  first 
cross  is  only  half-bred,  the  next  is  three-fom'ths,  and  so  on,  up  to  almost  the 
full  short-horn  blood.  If  the  latter  blood  be  valuable,  of  com*se  the  more  of  it 
that  is  infused  iijto  the  native  the  better. 

As  milkers,  where  the  milking  quality  has  been  presei*vcd  in  the  short-horns, 
they  aie  good.  I  am  aware  that  public  opinion,  more  particularly  in  the  w  cstem 
States,  has  classed  many  of  them  as  indiflerent,  or  actually  inferior  to  g(Xjd  com- 
mon cows  at  the  pail.  Such  fact,  if  existing,  is  accidental.  The  short-horns  are 
naturally  good  and  large  milkers ;  and  wheie  they  are  bred  and  reared  for  that 
object,  no  cows  excel  them.  It  has  been  only  by  neglect  that  the  milking 
quality  of  the  short-horn  cow  has  declined,  and  this  I. as  resulted  from  the  undue 
stimulation  of  the /c6*c/???^  quality,  as  both  milk  and  fiesh  in  excess  cannot  be 
made  by  a  cow^  at  the  same  time.  A  fine,  liandsome  cow  does  not  show  well 
when  in  lean  milking  condition.  Giving  little  or  no  milk,  she  fleshes  up,  shows 
grandly,  find  sells  well.  It  is  for  selling  and  showing  purposes,  chiefly,  that  the 
milk  has  been  neglected)  but  it  can  readily  be  restored  by  selecting  cows  and 
bulls  which  indicate  the  milking  tendency,  and  bn«eding  and  rearing  the  young 
for  that  object. 

now  BULLS  SHOULD  BE  KEPT  FOU  BRKEDI^'G  PURPOSES. 

In  this  department  circumstances  must  be  consulted.  In  the  majority  of  our 
stock-growing  districts,  cattle  arc  ('onfined  in  pastures.  In  other  sparsely  settled 
districts  of  country,  in  the  wide  prairies  of  the  west,  they  run  at  large,  promis- 
cuously mingling  in  herds  belonging  to  many  owners,  bulls  and  cows  running 
together  and  breeding  as  chance  or  accident  niay  control.  In  the  latter  condi- 
tion, no  mlo  or  regularity  can  be  expected  in  the  quality  of  the  young  stock 
produced.  It  is  necessar}',  if  a  better  class  of  buUs  is  to  be  used,  in  these  nftnb- 
ling  herds  of  cows,  that  no  bulls  should  run  among  them ;  and  to  control  such 
restilt,  local  laws  or  agreements  regulating  them  should  exist  among  the  owners 
of  the  herds.  Those  owning  pastm*es  have  the  matter  under  their  o^vn  control. 
It  is  necesfc^ary  that  breeding  bulls,  when  improvement  in  the  young  stock  is 
intended,  ho  kept  confined  in  a  stable  or  yard,  or  small  glass  enclosures,  well 
fenced.  While  a  calf,  he  should  bo  broken  to  the  halter,  and  when  a  year  old, 
a  ring  should  be  inserted  in  his  nose  by  whicih  he  can  be  conti'olled.  Thus  he 
is  always  manageable.  When  the  cow  is  in  heat,  she  should  be  brought  to  him. 
One  sendee  of  the  bull  is  sufficient,  and  more  than  two  should  never  be  per- 
mitted, as  it  exhausts  the  vi^orof  the  bull,  with  no  possible  advantage.  For  the 
best  elfect,  the  cow  should  tlien  be  turned  into  an  enclosure,  by  herself,  until  her 
heat  has  passed,  which  will  be  in  a  few  hours,  as  turning  her  with  the  rest  of  the 
herd  will  pennit  them  to  annoy  and  w^orry  her,  sometimes  to  her  disadvantage. 
This  painstaking  may  appear  troublesome  to  persons  not  accustomed  to  it ;  but  no 
great  good  can  be  accomplished  without  some  effort,  and  this  small  amount  of 
labor  is  a  trifle,  compaied  with  the  benefit  to  be  derived  from  it. 

The  bull,  in  his  working  season,  should  be  kept  in  good  condition,  not  abso- 
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lutely  fat,  but  strong,  sinewy,  and  in  good  flesli,  by  solid,  nutritious  food.  He 
should  also,  if  confined  in  a  stable,  have  exercise,  by  walking  some  rods  every 
day.  Diuing  the  fall  and  winter  seasons,  wlion  not  in  use,  liis  flesh  may  be 
somewhat  reduced  by  lower  feed,  but  not  to  become  jjw*'.  He  will  be  the  better 
for  this  conrse  the  next  season,  care  being  tak<;u  to  renew  his  iiesh  by  increased 
and  better  feeding  as  spring  approaches.  By  such  uwige  he  is  kept  healthy  and 
vigorous,  and  may  last  as  a  good  stock-getter  till  ten  or  twelve  years  of  age. 
The'  opinion  common  with  many,  that  a  bull  is  worthless  after  he  is  five  or  six 
years  old,  is  altogether  a  mistake.  If  properly  used,  his  calves  will  bo  as  good 
when  the  bull  is  at  ten  years  of  age  as  at  four.  It  is  only  by  forced  growth,  and 
excessive  use  when  young,  that  his  vitality  is  weakened  or  abridged,  and  more 
bulls  aae  sacrificed  by  such  treatment  than  by  any  other. 

Breeders  who  have  few  cows  may  join  in  the  purchase  of  a  bull,  and  divide 
his  services  among  their  herds.  This  is  as  easily  an-anged  as  any  other  asso- 
ciated enterprise,  and  the  result  must  be  profitable. 

THE  IMPORTANCE  OF  USING  THOROUGH-BRED  BULLS. 

Men  who  have  bestowed  little  thought  on  the  subject  are  not  entirely  con- 
vinced of  the  advantage  of  using  thorough-breil  bulls  only,  in  advancing  the 
quality  of  their  stock,  and  a  little  explanation  is  necessary  to  enlighten  them.  In 
dl  thorough-bred  animals,  of  whatever  kind,  the  good  qualities  are  concentrated. 
That  is  to  say,  they  breed  aliJcc,  throughout,  from  sire  to  son,  mother  to  daughter, 
and  so  on,  down  to  indefinite  generations.  There  is  an  unmistakable  likeness 
prevailing  among  them.  We  have  seen  that  our  native  cattle  are  made  up  of 
incongruities,  in  size,  shape,  color,  and  quality.  There  is  no  uniformity  of  like- 
ness among  them.  Some  are  good,  more  of  them  indifierent,  both  in  appearance 
and  quality.  Some  of  the  young  reseml)le  the  sire,  others  the  dam,  and  a  great 
many  neither,  but  take  the  appearance  and  qualities  of  ancestial  relatives  genera- 
tions back.  They  have  no  fix^ed  or  permanent  chai'acter,  but  are  an  aggregation 
of  various  qualities  and  blood,  possessing  (owing  to  their  miscellaneous  mode  of 
descent)  no  pailiculai*  characteristics  which  can  be  depended  upon.  It  is  this 
uncertainty  which  detracts  from  their  value.  Use  a  thorough-bred  bull  to  these 
miscellaneously-bred  cows,  however,  and  his  blood  is  so  strongly  infused  into  their 
offspring,  by  his  own  fixed  characteristics,  that  his  stock  at  once  partakes  largely 
of  his  own  quality  and  appearance.  Now,  let  the  full  blood  of  this  bull  be 
repeated  on  the  half-blood  heifers,  and  his  blood  becomes  still  stronger  in  them, 
and  their  stock  more  nearly  resembles  his  blood  (there  being  two  crosses  of  it  in 
them)  than  that  of  their  dam,  who  has  one-half  the  inferior  or  native  blood ;  and 
BO  on  to  any  number  of  these  full-bred  crosses,  until  the  appearance  of  the  pro- 
geny resembles  the  thorough-blood  almost  beyond  a  distinction  to  the  inexpe- 
rienced eye.  On  the  other  hand,  among  the  cross-brcds'  progeny  of  the  first 
generation,  or  half-breds^,  some  veiy  choice  ones  will  be  found  partaking  laigely 
of  the  qualities  of  the  sire. 

The  unpracticed  breeder  may  think  that,  with  so  promising  a  calf,  a  bull  may 
be  raised  that  will  answer  his  pui-pose,  and  the  quality  of  liis  young  stock,  from 
common  cows,  (from  which  the  bull  sprung,)  will  be  good  enough,  and,  there- 
fore, he  uses  him  for  breeding  accordingly,  and  finds  his  progeny  eveiy  way 
inlerior,  and  wonders  why  it  is  so.  The  reason  is  plain :  this  half-bred  bull  had, 
in  himself,  one-half  of  the  inferior  or  native  blood,  which  was  just  as  strong  in 
him,  and  as  likely  to  transmit  its  inferior  quality  through  inferior  dams,  as  his 
own  share  of  the  good  blood  which  he  had  drawn  fi'om  his  sire,  and  thus  there 
is  little  progiess  made  in  improvement  from  this  mongrel  bull.  Still  he  is  better 
than  a  "native"  bull,  and  should  be  used  when  a  better  one  cannot  be  had. 
The  same  result  uill  occur  from  breeding  these  grade  animals  among  themselves. 
The  inferior  blood  is  finite  as  apt  to  strie  out  among  them  as  the  superior,  and 
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of  course  an  incongruity  appears  in  their  various  characteristics,  and  all  higher 
improvement  ceases.  Hence  there  is  no  certainty  of  cantinuotds  improvement 
otherwise  than  by  the  use  of  thorough-bred  bulls. 

HOW  STOCK  SHOIFLD  BE  BRED  AJO)  REARED. 

Long  practice  in  different  sections  of  our  country  has  substantially  settled  this 
matter,  according  to  climate  and  to  the  kind  of  foraffo  used.  The  fanners  of  the 
northern  and  middle  States  mostly  use  bams,  stables,  and  sheds  for  the  ^nnter 
protection  of  their  neat  stock.  West  of  the  Alleghanies,  and  south  of  latitude  41** 
north,  and  even  above  that,  less  shelter  is  used,  and  over  wide  districts  of  country 
scarce  anjr  winter  shelter  at  all,  the  cattle  running  out  the  vear  round,  exposed 
to  all  vicissitudes  of  the  weather.  They  are  drenched  witn  rains,  frozen  with 
sleet,  and  pinched  with  cold.  These  extreme  changes  are  prejudicial  to  their 
highest  thrift  and  uniform  condition  of  health  and  growth.  Still,  with  plenty  of 
food,  cattle  do  thrive  under  such  usage,  but  with  a  largo  additional  winier  con- 
sumption of  forage.  This  practice  is  not  likely  soon  to  be  changed.  Some 
people  think  it  is  the  best  and  cheapest  way  to  raise  cattle,  all  things  considered. 
They  have  tried  no  other  way,  and  do  not  experimentally  know  the  difference 
between  the  economy  of  out-door  herding  and  sheltering  their  stock,  and  the 
wastefulness  of  their  own  careless  ways.  As  their  meaus  increase,  and  a  necessity 
arises  for  the  better  husbanding  of  their  farm  products,  they  will  build  shelters 
and  realize  their  advantages.  Well  housed  or  sheltered  cattle  will  winter  on  one- 
third  less  food  than  if  exposed  to  the  elements.  It  takes  one-third  of  their  food 
when  out  of  doors  to  keep  up  the  internal  heat  of  their  bodies. 

Farmers  who  give  no  artificial  shelter  to  their  stock  contend  that  trees, 
stacks,  fences,  or  any  accidental  barriers  against  winds  and  driving  storms,  are 
sufficient  protection.  This  is  not  so,  however.  Rain  and  snow  fall  through 
trees,  and,  although  they  may  to  some  extent  ward  off  high  winds,  they  are  no 
protection  horn  intense  cold ;  and  in  the  sweeping  blasts  that  prevail  on  the  wide 
prairies  of  the  west,  nothing  can  supply  the  shelter  afforded  by  buildings.  The 
extra  winter  forage  expended  on  imsholtered  stock  would,  in  five  years,  pay  for 
all  the  buildings  to  give  them  perfect  winter  protection;  and  bams  and  sheds 
are  commended  to  every  stock  grower  who  can  find  the  means  to  provide  them. 

The  best  season  of  the  year  lor  calves  to  be  dropped  is  just  after  the  first  early 
growth  of  grass  in  the  spring.  The  weather  is  then  genial ;  the  grass  supplies 
abundance  of  milk  to  the  cow ;  the  calf  grows  well,  soon  takes  to  cropping  the 
tender  and  nutritious  grass,  and  thrives  apace.  There  are  two  wayS  of  rearing 
the  calf:  naturally,  by  drawing  the  cow's  milk ;  artificially,  by  feeding  the  drawn 
milk  from  the  pail.  Where  milk  is  of  little  value  it  is  less  labor  to  let  the  cow 
nurse  the  calf.  For  ordinary  stock  purposes,  one  cow  will  bring  up  two  calves 
well  to  four  months  old,  when  they  are  fit  to  wean.  Calves  should  never  be 
suffered  to  mn  loose  with  the  cows;  they  should  be  confined  in  small  pastures  to 
graze,  and  only  let  to  the  cows  at  morning  and  night,  at  intervals  of  as  near 
twelve  hoiurs  as  may  be.  Thus  the  calf  has  its  meals  regularly,  and  the  cow  is 
as  regularly  relieved  of  her  milk  without  pain  or  over  distention  of  the  udder. 
If  the  cow  nurses  her  one  calf  only,  half  the  milk  may  be  taken  away  by  the 
milker,  generally  by  milking  two  teats  clean,  and  giving  the  calf  the  other  two, 
the  milker  being  careful  at  the  time  that  the  udder  is  dmwn  clean  of  all  its  milk. 

I  will  be  a  little  more  particular  in  the  matter  of  this  self-nursing  of  calves. 
The  first  thing  to  be  done  with  a  calf  at  birth,  and  after  the  cow  has  licked  it 
dry,  is  to  let  it  draw  all  the  milk?  it  can  from  the  udder,  the  attendant  then  draw- 
ing the  udder  dry  by  hand;  then  tie  the  calf  up  by  a  rope  in  a  secure  place,  thus 
putting  it  under  command.  It  may  be  let  to  me  cow  twice  or  thrice  udthin  the 
next  twelve  hours,  in  order  to  let  the  new  milk  work  off,  medicinally,  the  intes- 
tinal matter  deposited  before  its  birth.     This  is  indispensably  necessary  to  its 
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welfare.  After  a  few  days'  confinement  with  a  rope  the  calf  may  be  turned  loose 
in  a  stable,  shed,  or  small  yard.  It  is  done  with  trouble,  I  admit,  but  the  labor 
is  well  expended,  for  the  calf  will  not  forgot  its  first  discipline  in  confinement. 
The  cow  should  never  be  neglected  in  her  milk,  even  when  it  is  intended  for  the 
calf  to  take  all  if  needed,  as,  if  the  cow  gives  more  milk  than  is  wanted,  a 
teat  or  two  may  be  neglected,  and  ultimately  lost  for  future  yield,  besides  creating 
inflanmiation  and  giving  her  great  pain.  I  have  seen  many  cows  in  native  herds 
which  gave  milk  from  one,  two,  or  three  teats  only,  by  reason  of  this  bad  usage. 
Another  difficulty  iu  permitting  the  calf  to  run  loose  with  the  cow  is,  that  as  they 
nurse  nearly  every 'hour  of  the  day,  the  udder  is  not  distended  to  its  proper  size, 
and  thus  becomes  habitually  contracted;  and  after  nursing,  never  rives  so  much 
milk  as  if  regularly  distended  twice  a  day,  as  it  would  be  by  omy  having  her 
milk  drawn  twice  in  twenty-four  hours  instead  of  every  hour  or  two. 

Calves  should  have  as  good  pasture  after  weaning  &s  before,  that  they  may  gO 
into  winter  quarters  stout  and  in  good  condition.  They  will  then  go  through 
the  Tvinter  well  on  hay  alone,  if  of  good  quality,  or  nice,  well  cured  corn-stalks. 
Straw  is  poor  stuff  for  wintering  calves  on  and  will  not  carry  them  through 
safely  without  meal  or  oats,  and  hay  or  good  corn-stalks  are  better  without  ^e 
meal  or  oats  than  the  straw  is  with  them.  After  the  first  winter.  With  plenty  of 
pasture  and  common  winter  fodder,  and  salt  once  a  week,  the  young  stock  thrive 
apace,  and  no  further  extra  care  of  them  will  be  required. 

When  heifers  are  intended  for  breeding  beef  stock  only,  they  should  take  the 
bull  in  the  month  of  June  or  July,  after  two  years  old,  so  as  to  bring  their  first 
calf  at  three  years.  They  then  have  a  good  growth,  and  with  ordinaiy  keep 
will  breed  regularly  afterwards.  For  dairy  or  family  purposes,  heifers  may  come 
in  earlier,  as  they  usually  make  better  milkers  than  when  permitted  to  brinff 
their  first  calves  at  thrge  years;  but  at  such  early  age  they  require  extra  care  and 
food,  which  the  farmer  does  not  always  choose  to  give  them. 

Calves  may  be  easily  raised  by  the  hand  when  the  milk  is  wanted  for  family 
or  dairy  use.  For  the  first  two  weeks,  they  should  be  fed  on  new  milk.  After  that 
half  the  quantity  of  their  food  may  be  skimmed  sweet  milk ;  or  cheese  whey,  mixed 
with  new  milk,  will  answer.  At  the  end  of  a  month  cooked  porridge  of  water 
and  Indian,  barley  or  oatmeal,  mixed  with  skinmied  milk  or  whey,  will  serve, 
being  sure  that  enough  is  given  to  keep  the  calf  growing  well.  If,  however, 
calves  be  dropped  late  in  the  fall  or  winter,  they  should  have  access,  after  the 
first  month,  to  fine  sweet  hay  or  com  blades,  which  they  will  eat  readily  and 
profitably. 

PREPARING  STOCK  FOR  rATTENTNG. 

Thrifty  grade  short-horns,  the  winter  after  two  years  old,  should  be  fed  with 
all  the  hay  or  com  fodder  they  tvtU  eat,  if  not  wintered  on  blue  grass  pastures 
specially  reserved  for  their  use,  as  is  the  practice  in  some  portions  of  our  grazing 
States.  In  addition  to  this  forage,  thev  should  have  a  moderate  allowance  of 
com  or  com  meal,  as  circumstances  will  admit.  This  course  pushes  on  their 
growth,  and  they  go  out  into  their  spring  pastures  at  three  years  old  in  fine  con- 
dition. Thenceforth,  with  abundant  summer  pasturage,  they  will  rapidly  im- 
prove. Many  three-year-old  steers  thus  fed  will  go  to  market  as  beef  cattle  in 
the  coming  fall,  or,  if  retained  for  winter  feeding,  will  be  ready  with  abundant 
food  to  be  off  at  any  time  before  the  next  grass  season.  And  here  lies  the  great 
advantage  of  the  short-hom  blood  in  their  early  preparation  for  the  shambles. 
The  common  or  native  cattle  require  full  five  years  to  obtain  sufficient  growth  to 
fat  with  any  profit.  If  fed  with  grain  at  three  years  old,  the  food  goes  to 
the  growth  of  bone  and  sinew  and  common  muscle,  and  not  to  good  flesh 
and  tallow.  They  have  a  deal  of  offal  to  carry  in  the  way  of  head,  hom, 
dewlap,  and  general  coarseness,  which  the  better  bred  animal  has  not.  Thus  the 
native  beast  consumes  his  extra  food  to  no  profit,  while  the  short-hom  converts 
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his  food  into  profitable  flesh  abd  tallow.  In  this  way  it  is  seen  that  a  great  loss 
of  time  is  suffered  with  the  native  stock,  one  or  two  years,  at  least,  and  some- 
times more,  besides  the  expense  of  keep  dm-ing  that  time,  interest  on  the  capi- 
tal invested  and  risk  of  death  or  disease ;  while  the  short-horn  turns  all  his  food 
to  good  account,  and  is  marketable  at  an  age  never  exceeding  four  years,  and 
always  profitable  to  his  breeder,  grazier  or  feeder. 

A  COMPARISON  OF  PrwOFITS. 

It  has  been  shown  that  the  short-horn,  fiom  half-bred  and  upwards,  has  attained 
a  growth  and  ripeness  for  maiket  one  or  two  years  in  advanco  of  the  native  stock 
and  at  a  greater  weight ;  that  is  to  say,  the  short-horn  has  reached  as  great  a 
weight  at  three  years  of  age  as  the  native  has  at  four  or  five.  The  short-horn 
has  eaten  no  more  food  on  the  average  than  the  other.  For  example,  take 
twenty  steers  in  the  fall  of  the  vear  in  the  pastures  of  the  grazier— one-half  of 
these  good  grade  short-horns,  Kalf  blood  and  upwards;  the  other  half  common 
stock,  taken  as  they  run.  They  have  been  fed  alike;  had  an  equal  chance. 
The  grazier  wants  to  sell  his  stock,  and  a  feeder  comes  along  desiring  to  purchase 
for  wmter  fattening.  Say  good  cattle  ai'e  worth  five  or  six  cents  a  pound,  live 
weight,  in  the  pasture ;  the  short-homs  are  in  good  condition,  and  the  natives 
only  in  good  store  order.  It  is  no  stretch  of  tnith  to  say  that  the  short-homs 
are  200  pounds  heavier,  live  weight,  than  the  others,  and  the  feeder,  of  course, 
selects  them,  because  they  are  fit  for  his  purpose  and  the  others  are  not;  he  does 
not  want  the  common  ones  at  any  prico.  Consequently  the  latter  are  in  the 
grazier's  hands  for  another  winter  and  summer  at  additional  expense  for  a  full 
yeai-'s  keeping.  Then  possibly  a  part  of  them  may  be  sold  to  the  feeder,  and 
the  remainder  left  on  his  bands  for  still  another  year's  expense  of  food  and  capi- 
tal invested,  and  then  sell  for  a  cent  or  two  less  per  pouftd  than  his  short-homs 
brought  him,  when  possibly  they  have  approached  the  weight  of  his  short-homs 
sold  a  year  or  two  before.  This  is  no  fiction,  but  the  history  of  a  thousand  in- 
stances which  could  be  detailed  by  graziers  and  feeders. 

To  illustrate  the  capacity  of  a  well-bred  short-hora  for  taking  on  flesh,  I  give 
the  portrait  of  a  steer,  with  his  weight  and  dimensions.  I  do  not  expect  that  all 
short-homs  are  to  be  fed  up  to  this  pattern,  but  the  specimen  shows  what  may 
be  done. 

Now,  how  is  it  with  the  feeder?  He  took  his  short-homs  home,  fed  them  and 
took  them  to  market.  They  arrive  at  New  York  or  any  other  large  seacoast 
market  as  "  Kentucky  or  Ohio  Durhams,"  although  they  may  never  have  seen 
Kentucky  or  Ohio,  nor  been  within  a  hundred  miles  of  those  States.  They  are 
diiven  into  the  cattle  yards  on  a  market  day,  where  they  meet  any  numbers  of 
cattle  of  all  sizes,  breeds  and  qualities.  The  butchers  come  ix)und  to  select  beef 
for  their  market  stalls.  I  will  suppose  the  market  has  an  average  supply  of 
beeves  and  the  price  steady.  There  are  all  sorts  of  buyers.  Some  want  **the 
Sbest,"  and  will  have  no  others.  Some  want  "middling"  cattle;  others  deal  only 
in  the  poorest  and  lowest-priced  stock,  each  having  their  own  particular  trade 
and  grade  of  customers.  Prices  vary,  I  will  say,  from  six  to  ten  cents  a  pound, 
live  weight.  The  fine,  well-bred,  well-fed  short-homs  or  Durhams  command  the 
highest  price  at  a  quick  sale,  while  the  others  are  chaffered  over  at  a  lower  price, 
according  to  quantity  or  condition,  and  wait,  perhaps,  over  for  another  week's 
market,  at  a  considerable  expense  and  loss  of  flesh,  the  owner  of  the  good  stock 
having  pocketed  his  money  and  returned  home.  Such  is  the  history  of  our  cattle 
markets  every  week  in  the  year. 

In  all  this  experience  of  cattle  life,  with  the  exception  of  the  use  of  the  short- 
hom  bull  in  begetting  his  calves,  the  breeder  of  the  better  cattle  has  been  at  no 
more  expense  than  the  breeder  of  common  stock.  The  grazier  has  been  at  no 
more  expense  in  rearing  the  good  ones,  nor  the  feeder  in  fattening  them,  than 
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most  be  inourred  for  the  nadves;  and  the  drover  has  paid  less  avei*age  freight 
per  pound  on  them  to  market  than  upon  the  lean-fleshed  and  rough-boned  beasts 
ivhieh  cany  twice  the  amount  of  offal  to  good  consumable  flesh  on  their  carcasses. 
As  one  goes  into  the  great  cattje  markets  and  sees  the  amount  of  inferior  cattle 
which  comes  in  under  the  name  of  **becf  cattle,"  ho  wonders  where  it  all  comes 
from,  or  what  could  mduce  men  to  send  such  stock  to  market.  There  can  be  no 
possible  profit  in  them  fiom  buth  to  slaughter — a  loss,  in  fact,  to  every  one  who 
touches  them,  to  rear,  graze  or  fatten,  if  by  any  possibility  they  can  bo  made  fat. 
Old  cows  and  broken-down  working  oxen,  on  which  com  would  be  well  nigh 
wasted  if  fed  in  any  great  quantity,  must  go  to  market  and  sell  fof  the  most 
they  will  bring ;  but  why  healthy  young  cattle,  not  over  four  or  five  years  ^Id, 
full  half  the  weight  of  which  are  heads,  horns  and  bones,  arc  reared,  grazed 
and  fed,  and  then  sold  for  half  or  two-thirds  the  price  of  really  good  cattle, 
such  as  almost  any  farmer  may  breed  with  little  more  9xpense  and  trouble, 
(not  half  so  much  of  either  as  the  difference  in  price,)  surpasses  comprehension. 
A  man  who  occupies  land  worth  not  more  than  ten  dollars  an  acre,  and  can  let 
his  cattle  range  over  land  that  he  does  ncK,  own,  may  have  an  apology  for 
keeping  and  rearing  mean  stock ;  but  when  men  occupying  farms  worth  thirty  to 
one  hundred  dollars  an  acre,  and  frequently  more,  with  abundant  means  and  op- 
portunity to  deal  in  good  stock,  can  content  themselves  with  breeding  and  rear- 
ing inferior  animals,  I  fail  to  discover  any  apology  beyond  sheer  ignorance  or 
stupidity. 

MILCH  cows. 

Another  source  of  profit  from  the  use  of  short-honi  bulls,  well  worthy  of  con- 
sideration, but  which  lias  been  only  incidentally  named,  is  the  breeding  of  grade 
cows  for  dauy  purposes.  The  dairy  interest  in  some  of  the  middle  and  eastern 
States  has,  of  late  years,  grown  into  great  importance.  Immense  quantities  of 
butter  and  cheese  ai-e  now  manufactured  for  export  as  well  as  for  our  own  domes- 
tic markets.  "Wide  districts  of  country  in  some  of  our  States,  where  it  is  un- 
profitable to  grow  grains  or  even  to  pursue  "  mixed  farming,"  are  now  devoted 
to  the  dairy  aJone.  These  districts  are  composed  of  hilly,  moist,  well-watered 
lands,  abounding  in  sweet  grasses,  the  best  for  producing  cheese  and  butter. 
The  farmers  occupying  these  lands  devote  their  whole  attention  to  these  products, 
not  even  raising  their  own  bread  or  meat.  The  demand  for  good  cows  has 
beceme  so  great  among  these  dairymen  that  within  the  last  five  years  prices  have 
risen  from  twenty-five  to  sixty,  and  even  a  hundred  dollars,  each,  for  prime  ani- 
mals. It  is  as  easy  to  raise  a  good  cow  as  a  poor  one,  though  not  quite  so  certain, 
and  with  the  proper  material  at  hand  the  business  is  a  sure  and  a  good  one,  for 
if  the  heifer  at  three  years  old  does  not  turn  into  a  good  milker,  she  can  surely 
be  fattened  off,  after  her  first  calf,  and  made  into  good  beef. 

Let  us  understand  this  process.  There  are  to  be  found  all  over  the  stock- 
growing  regions  cows  of  the  common  or  native  kind,  which  are  excellent  milkers. 
Let  the  person  proposing  to  go  into  cow-hiee(\lng  select  the  requu*ed  number  of 
good  milkers  for  producing  a  given  number  of  calves  each  year.  Then  let  him 
select  a  compact,  fine-boned,  well-bred  short-horn  bull,  well  descended  from  good 
milking  stock,  which  will  not  be  difficult,  as  it  has  been  shown  that  the  short- 
horns are  naturally  good  milkers.  These  cows,  if  bred  to  a  common  bull  with 
all  sorts  of  indifferent  blood  in  him,  would  in  all  probability  produce  a  mixed 
race  of  mongrels  like  themselves  and  their  ancestiy,  some  good  milkers  and 
others  poor.  Put  to  a  well-bred  bull,  however,  inheriting  qualities  from  a  long 
line  of  good  milking  ancestors,  they  would  produce  g^od  milkers,  while  the  buD 
calves,  made  steers,  would  be  equally  valuable  as  the  calves  of  any  other  well- 
bred  bulls  for  rearing  into  beef  cattle,  the  feeding  quality  being  just  Jis  good  in 
the  steers  of  heavy  milking  cows  as  in  others. 

Heifer  calves  intended  for  milch  cows  should  be  brought  up  by  hand  if  possi- 
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blc,  early  made  gentle  and  easy  to  handle.  They  should  be  put  to  bull  in  June 
or  July,  after  two  years  old,  and  will  be  marketable  the  next  fall  or  winter  before 
casting  their  calves,  among  the  eastern  dairymen.  They  may  not  bring  so  large 
a  price  then  as  they  might  if  retained  in  the  breeder's  hands  until  theu-  calves 
are  brought  forth  and  their  milking  qualities  tested,  but  much  labor  wid  some 
risk  is  saved  to  the  breeder  by  an  early  sale,  and  the  dairyman  has  the  advan- 
tage of  bringing  the  young  cows  into  his  hand  and  making  them  all  right  for 
future  use.  The  earlier  or  later  disposition  of  the  young  cows  is  a  matter  of  in- 
terest for  the  breeder  himself  to  study. 

THE  PROPER  SELECTION  OF  BULLS  FOR  BREEDINO. 

One  of  the  most  important  points  in  our  whole  subject  is  the  proper  selection 
of  a  breeding  bull,  for  either  beef-producing  or  dairy  purposes.  I  have  spoken 
of  some  tribes  of  short-horns,  in  which  the  milking  quality  has  been  ignored,  or 
little  cared  for,  in  the  effort  to  promote  the  flesh-producing  tendency.  Such 
sawifice  of  the  milking  quality  has  resulted  in  earlier  maturity,  greater  symmetry 
of  form,  and  a  more  imposing  style  of  appearance  generally  of  the  individual 
animals,  all  the  better,  probably,  for  the  production  of  beef  alone,  as  almost  any 
cow  vnll  give  milk  enough  for  the  first  few  months  after  calving  to  raise  her 
calf  in  good  condition,  and  where  the  milk  is  no  object,  the  cow  may  as  well  be 
so  used  as  to  continue  her  longer  in  milk.  She  thus  retains  her  high  condition, 
always  shows  well,  and  produces,  coupled  with  a  proper  bull,  a  good  calf;  yet 
the  cow  which  yields  largely  of  milk  possesses  the  same  tendency  to  take  on 
flesh,  when  dry  of  her  milk,  and  her  bull  calves  will  get  equally  as  good  steers 
as  those  which  come  of  cows  giving  little  milk ;  but  for  milk  cow-breeding,  the 
bulls  descended  from  milk  cows  must  be  selected,  as  previously  remarked. 

It  will  be  seen,  therefore,  that  for  beef-breeding  alone  the  bull  may  be  selected 
as  well  from  a  milking  as  from  a  non-milking  tribe.  The  quality  of  the  bull 
only  need  be  consulted,  and  that  quality,  or  a  combination  of  qualities,  I  shall 
now  attempt  to  describe. 

To  illustrate  the  description  which  follows,  I  give  the  portrait  of  a  bull,  whose 
pedigree  will  be  found  in  volume  7,  American  Herd  Book,  page  5526. 

The  bull's  head  should  be  fine  in  all  its  parts,  yet  masculine,  and  denoting  in 
a  high  degree  the  superiority  of  his  sex  in  strength  and  form ;  the  muzzle  small ; 
the  nostril  wide  and  open ;  the  nose  cream  color,  orange,  or  drab,  even  a  nut 
b^o^vn,  but  never  smoky  or  black,  the  latter  being  an  indication  of  inferior  blood; 
the  face  and  jaws  should  be  lean  of  flesh  ;  the  forehead  broad,  and  face  slightly 
dishing  or  concave ;  the  eyes  prominent^  bright,  mild,  and  lively ;  the  ears  small, 
and  lively  in  action ;  the  horn  well  set,  flattish  in  shape,  and  waxy,  not  white  in 
color,  with  no  black,  except  at  the  very  tips,  inclining  outwards,  and  not  much 
upwards. 

The  neck  should  be  somewhat  arching,  as  8l^o^ving  strength  and  masculine 
power,  and  setting  back  well  on  the  shoulders,  with  a  clean  throat,  and  no  dewlap, 
except  a  slight  pendulous  thread  of  skin  at  the  brisket. 

The  shomders  should  be  set  wide,  straight,  and  open  at  the  top,  smooth  at  the 
points,  with  a  bull-neck  rein,  ending  below  with  a  full,  thick  brisket,  projecting 
well  forward.  The  knees  should  stand  wide,  and  below  them  a  firm,  compact 
leg,  ending  in  a  clean,  well-shaped  hoof.  The  chine  and  back  should  be  on  a 
level  fi'om  the  shoulders  to  the  tail;  the  ribs  round,  springing  roundly  in  an  arch 
from  the  back,  and  running  down  to  give  full  room  for  the  heart  and  lungs  to 
play  in  a  broad,  deep  chest,  and  running  back  well  towards  the  hips,  so  as  not 
to  leave  the  belly  looking  jpaut}C%. 

The  hips  should  be  wide,  and  on  a  level  with  the  back ;  the  flank  full  and 
]ow;  the  loin  full  long,  level,  and  broad:  the  rumps  level,  and  well  shaped; 
the  tail  set  symmetrically  and  level,  smsAl,  i\:vid  lound  in  shape ;  the  thighs 
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broad,  but  not  "  buttocky ;''  the  twist  (space  between  the  thigbs)  full,  and  well 
let  do^vn ;  tlie  gambrel  joints  straight,  as  in  the  horse,  and  the  leg  below  fine 
and  sinewy.     The  temper  of  the  beast  should  be  mild  and  gentle. 

These  points  constitute  a  finely-shaped,  vigorous,  and  almost  perfect  animal. 

As  to  the  color,  tastes  differ.  Red,  red  and  white,  and  the  red  roans  are 
mostly  preferred ;  but  any  color  from  red  to  clear  white  is  a  good  slwrt-lm^ns 
color,  if  the  animal  be  otherwise  good.  White  is  usually  least  prefeiTed,  sim- 
ply, I  think,  as  a  matter  of  taste,  for  I  have  seen  as  good  white  cows  and 
bulls  as  of  any  other  color.  In  thorough-breds,  that  color  is  hardly  so  Ridable 
as  the  reds  or  roans ;  but  for  beef-breeding,  it  is  of  little  consequence  what  the 
color  may  be  so  that  the  animal  itself  is  good.  There  are  two  other  points, 
which  I  consider  indispensable  in  constituting  a  first-class  bull.  These  are  fine- 
ness of  bone,  and  a  soft,  elastic  touch.  The  first  is  readily  known  by  the  gen- 
eral smoothness  of  the  carcass,  indicating  a  good  feeder  j  the  other,  by  a  fine 
wavy  growth  of  hair,  and  an  elastic  feel  to  the  skin  and  flesh  beneath  it,  like 
that  of  an  India-rubber  ball.  Fineness  of  bone  and  "  good  handling/'  as  it  is 
called,  usually  go  together.  A  rough-boned,  coarse  animal,  with  hard  handling, 
I  would  never  select  as  a  breeding  bull.  If  cows  possess  these  harder  qualities, 
and  are  otJienvise  good,  they  may  produce  qmte  tolerable  calves,  when  coupled 
with  fine  bulls,  and  thus  the  stock  may  bo  improved  j  but  every  coarse  bull  calf 
should  be  c^trated,  and  never  be  retained  as  a  breeder. 

Our  American  short-homs  have  been  much  improved  in  their  handling  quali- 
ties within  the  last  twenty  years.  Some  of  the  early  importations  were  coarser 
in  style  and  harder  to  the  touch  than  we  now  have  them.  Our  American  stand- 
ard of  quality  has  much  improved  in  these  particulars,  and  when  it  is  considered 
that  coarse  bone  and  hard  handling  are  accompanied  with  a  coarser  quality  of 
flesh,  fineness  of  bone  and  "  good  handling  "  should  always  govern  the  selection 
of  a  breeding  bull. 

BKEEDING  THOROUGH-BRED  SHORT-HORNS. 

Having  devoted  as  much  space  as  may  be  considered  necessary  to  the  discus- 
sion of  the  main  parts  of  the  subject,  it  will  hardly  be  complete  without  some 
remark  upon  the  production  of  the  material  indispensable  to  the  accomplishment 
of  the  object  I  have  intended  to  promote.  I  have  said  that  the  use  of  grade  or 
cross-bred  bulls  to  produce  an  improved  race  of  beef  cattle,  only  half  accom- 
plishes the  work,  for  the  reason  that  the  inferior  blood  is  as  apt  to  reproduce  it- 
self as  the  good  blood  is  to  perpetuate  its  superiority,  and  therefore  an  entire 
uncertainty  remains  as  to  what  the  quality  of  this  progeny  may  be.  It  is  doubt- 
less an  improvement  over  the  native  stock  on  which  it  is  bred,  but  not  the  im- 
provement which  we  seek  and  should  accomplish ;  therefore  the  production  of 
the  thorough-bred  animal  is  to  be  studied  as  the  foundation  of  all  actual  im- 
provement. 

It  is  no  boast  to  assert  that  we  now  have  in  the  United  States  as  good  short- 
homs  as  can  be  found  in  England.  Our  enterprising  breeders  have  sought,  with- 
out regard  to  price,  the  best  herds  of  that  country,  and  drawn  from  them  the 
choice  of  their  favorite  and  most  approved  strains  of  blood.  A  sufficient  proof 
of  the  excellence  of  our  cattle  is  the  fact  that  several  young  bulls,  the  produce 
of  these  choice  selections,  have  been  taken  from  this  country  by  prominent  Eng- 
lish breeders  within  a  few  years  past,  at  prices  almost  equal  to  any  previously 
paid  by  our  own  breeders.  Thus  we  have  the  material  in  our  hands  for  all  the 
improvement  which  can  be  attained  in  this  department  of  stock  breeding.  It 
cannot  be  expected  that  in  a  paper  of  this  brief  character  I  can  go  into  a  labored 
discussion  of  the  principles  of  fine  stock  breeding.  A  few  general  rules  and  re- 
marks must  suffice  ^ 

In  starting  his  herd  the  breeder  should  use  pure-hred  stock  alone,  and  this 
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purity  of  blood  is  to  be  tested  by  the  pedigiee  of  the  animal,  as  recorded  in 
either  the  Eiisrlish  or  American  lierd-books.  Every  American  herd  of  thorough- 
bred short-horns,  with  an  occasional  exception,  may  be  found  recorded  in  the 
American  books,  while  the  English  herd-books  contain  the  pedigrees  of  even' 
herd  of  note  in  England,  Wales,  Scotland,  and  Ireland,  together  with  some 
American  and  other  foreign  sliort-homs.  Therefore  every  well-bred  short-horn 
in  this  countiy  5>honld  have  a  pedigree,  which  can  bo  trac/ed  into  one  of  these 
books ;  and  as  the  pedigrees  whicli  have  found  place  in  the  American  books 
titice  back  into  the  English  as  their  original  record,  tlie  authority  of  the  Ameri- 
can registry  is  of  equal  value  with  the  former.  The  pmity  of  blood  being  estab- 
lished, the  breeder  has  only  to  select  the  animal  from  which  ho  intends  to  breed. 

I  have  already  named  the  chief  points  of  excellence  belonging  to  the  race,  as 
found  in  the  bull.  The  same  points  apply  to  the  cow,  though  modified  to  some 
extent  by  the  gentler  and  more  refined  qualities  of  her  sex.  The  opposite  plate 
shows  a  good  animal  of  her  kind.  If  the  milking  quality  m  the  cows  of  the 
proposed  lierd  be  no  object  to  the  breeder,  he  will  select  only  for  symmetiy,  good 
constitution,  and  general  excellence  of  the  individual  animal.  The  bull  should 
be  chosen  with  equal  care.  If  milk  be  an  object,  the  points  indicating  that 
quality  are  to  be  considered,  and  selections  made  accordingly.  The  breeder  of 
the  refined  stock  must  understand  that  the  present  high  standard  of  style  and 
blood  has  been  reached  by  care  and  food,  and  every  attention  to  presei-vo  the 
naturally  good  qualities,  and  to  attain  still  further  improvement.  So  far  as  prac- 
ticable a  continuance  of  that  care  is  essential.  The  chief  requisites  of  good 
breeding,  after  selecting  the  proper  animals,  aie  good  shelter  in  the  inclement 
seasons,  suitable  and  sufBcient  food,  and  close  attention.  They  should  not  be 
over-fed,  nor  forced  into  gi'owth,  but  their  condition  of  flesh  should  always  be 
good,  and  as  near  unifoiTu  as  possible.  Pasturage  in  summer,  and  good  winter 
forage,  are  sufficient.  Consanguinity  or  near  relationship  in  blood  between  breed- 
ing animals  is  no  objection,  provided  the  animals  be  free  from  hereditary  ail- 
ments or  constitutional  disease. 

Theorists,  taking  their  ideas  fron'i  opinions  conceniing  the  admixture  of  neaiiy 
related  blood  in  the  human  family,  have  objected  to  a  liko  practice  in  the  brute 
creation ;  but  long  experience  and  observation  in  breeding  from  the  closest  blood 
affinities  in  domestic  animals,  have  proved  the  prejudice  not  only  groundless,  but 
sho^Ti  the  practice  highly  successful  in  combining  the  good  qualities  existing  in 
such  animals,  and  perpetuating  them  with  greater  certainty  than  by  wide  crosses 
with  strange  blood  of  different  character,  even  in  the  same  breed.  Breeding 
from  close  blood  relations  in  animals  is  called  ^*  breeding  in  and  in."  The  most 
noted  breeders  and  improvers  of  cattle  in  England  have  bred  deeply  in  and  in, 
and  by  that  coiu*se  the  best  of  all  their  cattle  have  been  produced.  The  system 
requhes  superior  skill  and  judgment,  however,  and  should  not  be  practiced  by 
the  inexperienced.  There  are  a  few  general  and  safe  rules  which,  if  followed 
by  the  breeder,  w  ill  usually  prove  successful :  First,  never  breed  from  a  per- 
manently diseased  animal,  as  one  affiicted  with  scrofula  or  any  lung  disease, 
or  one  troubled  with  chronic  difliculties,  as  such  infirmities  may  and  are 
likely  to  be  imparted  to  their  offspring.  Second,  always  breed  from  the  best 
bull,  the  most  perfect  in  quality  and  condition  which  your  circumstances  will 
command.  Thhd,  keep  your  stock  in  thrifty  growth  and  good  flesh,  with  suit- 
able shelter  from  the  extreme  inclemencies  of  the  weather.  With  these  simple 
rules,  strictly  followed,  there  can  be  little  doubt  of  success.  Some  general  in- 
stnictions  relating  to  the  management  of  breeding  bulls,  and  the  care  of  cows, 
will  close  the  subject. 

MANAGEMENT   OF  THE   BULL. 

The  thorough-bred  bull  intended  for  breeding,  when  a  day  or  two  old,  should 
be  confmed  by  a  rope  to  a  secure  place.     Give  him  a  dry  bed  of  straw  to  lie 
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apon,  and  let  him  to  his  dam  twice  a  day  to  nurse.  At  three  or  four  weeks  old 
a  wisp  of  soft,  sweet  hay  or  well-growTi  gi-ass  should  be  tied  within  reach,  where 
he  can  nibble  it,  as  he  soon  learns  to  eat.  At  two  months,  if  the  season  is  fa- 
vorable, he  may  be  turned  into  a  sn^ll  enclosure  v»here  he  can  find  plenty  of 
grass  and  water,  but  tie  him  up  during  the  night,  after  nursing.  At  six  months 
lie  may  be  weaned  from  the  cow  altogether ;  or,  if  a  supply  of  new  milk  be  not 
at  hand  after  the  first  two  or  three  months,  an  abundant  supply  of  skimmed  milk, 
and  com,  oat,  or  barley  meal,  may  be  added.  At  all  events  he  must  be  well  fed, 
and  kept  growing,  and  so  continued  until  he  amves  at  tw^o  years.  At  a  year 
old  or  less,  if  he  become  headstrong,  place  a  ring  in  his  nose,  by  which  he  may 
be  led  and  rendered  as  manageable  as  a  colt.  If  he  be  inclined  to  viciousness 
of  any  kind,  his  temper  must  be  cm-bed  by  discipline.  The  safest  way  to  lead 
him  is  by  a  short  snap,  with  a  chain  link  or  two,  attached  to  a  tough  stick  an 
inch  or  more  in  diameter  and  five  feet  long.  This  will  hold  him  at  aiWs  length, 
•and  prevent  his  attacking  his  keeper. 

At  two  years  old  he  may  be  moderately  used,  say  to  fifty  cows  during  the 
season.  At  three  yeai*s  old  he  may  serve  a  hundred,  and  be  none  the  worse  for 
it  if  properly  fed,  but  in  such  case  an  extra  feed  of  eight  to  ten  pounds  of  Indian, 
oat,  or  barley  meal  should  be  given  him  daily,  according  to  his  size,  and  the 
service  demanded  of  him.  Over- work  and  under-feed  will  impair  his  virility, 
limit  his  period  of  usefulness,  and  render  his  progeny  infirm.  If  properly  cared 
for  he  may  last  and  do  good  service  six,  eight,  or  ten  years ;  after  six  or  eight 
years  his  work  should  be  less  than  at  three  to  six  years  old.  Judgment  must  be 
exercised  in  this  matter,  as  no  positive  directions  can  apply  to  individual  cases. 
If  the  bull  prove  treacherous,  or  vicious,  a  blinder  of  leather  or  coarse  canvas 
cloth  should  be  fitted  over  his  head  to  obstruct  his  sight,  and  prevent  a  direct 
plunge  at  his  keeper.  I  have  had  one  or  two  such  in  my  own  experience,  and 
too  much  caution  cannot  be  used  in  preventing  these  mischievous  attacks.  He 
should  always  be  led  to  the  cow,  and  seldom  if  ever  permitted  to  run  loose  with 
her.  He  must  never  be  turned  loose  with  a  herd  of  cows,  as  he  will  not  feed, 
but  be  continually  teasing  them,  will  soon  lose  flesh,  grow  unruly,  and  be  ma- 
terially injured  thereby.  A  bull  should  no  more  run  loose  among  cows  than  a 
staUion  among  mares.  Though  not  so  fiery  in  spirit  as  the  horse,  the  bull  is 
equally  inclined  to  indulge  the  propensities  of  his  natm-e.  Under  proper  con- 
finement and  subjection  his  stock  wUl  be  better,  and  his  usefulness  greatly  pro- 
longed. 

ECOXOMT   IN  FATTENING   CATTLE. 

My  remarks  upon  this  subject  may  seem  superfluous  by  those  whose  lives  have 
been  spent  in  the  business  of  feeding  cattle  for  market,  particularly  in  the  wide 
feeding  districts  of  the  West;  but  believing  that  the  common  mode  of  fattening 
stock  must  be  radic4illy  changed,  a  few  observations  are  ventmed. 

The  usual  mode  of  preparing  beef  cattle  for  market  in  the  western  States,  after 
the  grass  season  is  over,  is  by  feeding  corn  in  the  shock,  and  scattering  it  over 
a  clean  grass  field,  the  cattle  taking  the  corn  in  the  ear,  and  consuming  the 
blades  and  upper  end  of  the  ^talks  as  fodder.  The  gi'cat  merit  claimed  for  this 
system  is  the  saving  of  labor;  as  swine  glean  after  tho  cattle,  nothing  is  lost.  In 
a  country  of  dear  labor  like  om^,  this  is  an  important  item.  Labor  is  costly, 
and  the  question  for  the  feeder  to  settle  is  whether  the  loss  by  not  grinding  the 
com  into  meal  is  not  greater  than  the  saving  of  labor;  or,  rather,  will  the  saving 
of  grain  and  fodder  pay  the  increased  expense  of  a  mode  of  feedmg  requiiing 
additional  lalM>r? 

I  can  remember  the  time,  before  raih'oiuls  penetrated  the  western  States,  when 
com  in  the  field  was  worth  only  six  or  eight  cents  a  bushel,  shelled  measure, 
and  two  cents  in  the  crib,  or  even  when  hauled  by  wagon  to  the  nearest  market 
town,  if  it  could  be  said  to  have  a  market  at  all.     Then,  the  economy  of  feeding 
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was  110  question  at  all.  It  was  all-important  for  tho  farmer  to  get  his  com  into 
beef  or  pork  at  the  earliest  possible  moment,  so  that  he  could  drive  his  crop  to 
market  in  those  commodities.  Cattle  were  turned  into  tho  corn-fields  to  feed  on 
the  standing  grain,  and  having  consumed  all  they  could,  the  hogs  followed  them 
as  gleaners.  The  cattle  fatted,  to  be  sure,  and  so  did  the  hogs,  after  a  fashion, 
but  at  a  dieadful  waste  of  grain.  The  only  saving  in  the  plan  w^as  that  of 
manual  labor  in  gathering  the  com,  and  returning  to  the  soil  the  manure  now 
left  on  it,  which  latter,  if  the  com  was  consumed  elsewhere,  would  have  to  bo 
carted  to  the  soil.  But  as  this  latter  item  was  considered  of  little  or  no  conse- 
quence, the  loss  was  supposed  to  be  comparatively  nothing. 

As  the  grain  grew  more  valuable  to  the  farmer  at  home,  and  railways  pene- 
trated nearer  to  him,  he  cut  up  and  shocked  his  com,  and  in  the  feeding  season 
drew  it  to  the  feeding  lot,  and  after  the  cattle  had  fed  upon  it  the  swine  were 
tnmed  in  as  scavengers.  Such  is  the  usual  practice  now  in  the  westem  States, 
where  com  has  run  from  eight  or  ten  up  to  an  average  of  forty  or  fifty  cents  a  . 
bushel.  It  is  needless  to  say  that  a  great  deal  of  this  com  passes  through  the 
cattle  unmasticated,  hence  undigested,  doing  them  no  good  whatever,  ft  may 
be  said  the  hogs  get  it  all ;  yet  much  which  they  are  supposed  to  save  by  pick- 
ing up  goes  through  them  but  half  cracked,  and  though  by  their  own  filthy  ma- 
nipulations some  of  it  is  again  eaten,  much  waste  must  inevitably  follow.  Aside 
fix)m  this  the  frequent  storms  and  severity  of  the  weather  prevent  the  cattle  from 
gaining  fle^h  as  fast  as  they  would  if  properly  housed  or  sheltered ;  thus,  much 
of  the  food,  instead  of  making  flesh  direct,  as  in  the  latter  treatment,  is  expended 
in  creating  heat  to  keep  the  animals  warm.  I  will  say  that  it  amounts  to  one- 
fourth,  at  least  y  that  is  to  say,  three  bushels  of  com  ground  into  fine  meal,  and 
fed  in  a  manger,  under  a  good  dry  roof,  properly  protected  from  the  cold,  with 
the  top  fodder  belonging  to  it,  make  as  much  flesh  in  a  given  time  as  four  bushels 
fed  in  the  ear,  in  an  outside  lot,  with  no  shelter. 

Com  at  forty  or  fifty  cents  a  bushel  makes  no  more  beef  than  when  worth 
only  six  or  ten  cent« ;  therefore,  all  the  extra  flesh  made  by  the  com  now,  costs 
three  times  as  much,  labor  deducted,  as  formerly.  But  here  interposes  the  ques- 
tion of  labor,  which  is  so  costly.  This  is  tme  to  some  extent,  but  not  altogether. 
We  now  have  the  com-shellers,  which  go  by  horse-power,  shelling  a  hundrr '' 
bushels  a  day ;  we  have  numerous  mills  that  go  by  both  water  and  steam ;  a  • 
have  more  capital,  more  facilities  of  every  kind  for  relieving  labor;  and  yet  tl 
farmer  appears,  in  some  of  his  operations,  to  be  the  very  last  one  to  take  adva 
tage  of  these  facilities.  Time,  we  use  the  mowing  and  reaping  and  threshing 
machines  instead  of  the  scythe,  the  cradle,  and  the  flail.  We  are  obliged  to  use 
them.  We  could  never  gather  and  secure  our  crops  without  them.  Why,  then, 
not  improve  in  the  modes  of  feeding  our  beef  cattle,  as  well  as  in  other  things  f  If 
three  bushels  of  com  will  make  as  much  beef  under  this  mode  of  feeding  as  four 
bushels  will  make  under  the  old  and  common  mode,  why  not  adopt  it  1  I  be- 
lieve an  experiment  will  prove  the  fact  that  the  difference  in  lajdng  on  flesh 
under  a  dry  shelter  will  pay  all  the  expense  of  properly  husking,  cribbing, 
taking  to  mill  ahd  back,  and  giving  one-tenth  for  toll  in  grinding  the  com ;  that 
feeding  and  taking  care  of  the  cattle  in-doors  is  not  more  laborious  than  the  out- 
door mode,  to  say  nothing  of  the  additional  comfort  and  security  of  the  cattle 
themselves. 

In  fattening  animals  of  eveiy  kind,  it  is  important  to  feed  them  at  the  season 
when  they  will  take  on  flesh  the  most  rapidly  at  the  least  expense.  That  season 
is  in  the  late  summer  and  autumn,  when  the  weather  is  mild.  I  fully  believe 
that  the  production  of  flesh,  in  proportion  to  the  consumption  of  food,  is  one- 
fourth  more  in  warai  weather  than  in  wdnter.  Meal  may  be  fed  m  the  warm 
season,  but  com  can  only  be  fed  in  late  autumn  or  winter,  as  it  does  not  ripen 
sufficiently  until  then,  and  it  cannot  be  kept  over  in  shock  for  another  season. 
It  may  be  said  that  fat  cattle,  for  spring  use,  need  not  be  fatted  so  early  as  to  be 
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ready  for  market  by  December.  It  will  do  no  harm,  however,  and  they  will 
hold  their  flesh  all  winter,  and  on  much  less  feed  than  if  not  so  well  fed  in  the 
earlier  season,  and  they  secure  the  large  spring  prices  of  winter  feeding.  This 
advantage  can  be  fully  obtained  by  feeding  on  ground  grain  in  sheds  and  man- 
gers, but  cannot  be  secured  by  winter  sJwch  feeding. 

The  proclivity  of  our  farmers  for  increasing  the  extent  of  their  farms,  and  the 
consequent  investment  of  all  profits  in  the  acquisition  of  more  acres,  instead  of 
improving  the  lands  they  already  possess  and  erecting  suitable  buildings  for  their 
stock,  are  the  principal  reasons  why  so  many  poor  cattle  go  to  market  not  heef 
at  all,  but  in  passable  store  condition  only.  To  illustrate  the  manner  in  which 
some  cattle  men  get  through  the  world,  I  may  relate  that,  some  time  since,  a 
friend  of  mine,  who  owned  three  hundred  acres  on  the  Scioto  bottoms,  mostly  in 
com,  went  out  on  his  annual  cattle-buying  tour.  He  found  a  hundred  head  or 
more  in  the  hands  of  an  old  farmer,  who  owned  a  thousand  or  fifteen  hundred 
acres  of  rich  land,  mostly  in  pasture  and. enclosed  by  high  rail  fences.  Back 
from  the  road  was  a  dilapidated  log-house,  with  but  two  rooms  in  it,  a  little 
garden  patch  of  perhaps  a  quarter  of  an  acre,--and  fifty  to  a  hundred  acres  in 
com,  or  other  crops;  but  not  another  building  or  shanty,  of  any  kind,  on  the 
premises,  except  an  old  log-stable,  for  the  accommodation  of  a  few  horses,  with 
their  gearing.  Everything  else  was  "out  of  doors.''  The  swine  grunted  and 
rooted  about  the  grounds,  and  the  turkeys  and  chickens  roosted  in  the  trees. 
There  lived  the  man  and  his  family,  a  large  one,  composed  of  his  "old  woman" 
and  a  number  of  full-grown  boys  and  girls,  as  unkempt,  ragged,  and  ignorant  as 
himself.  He  had  bonds  and  mortgages  and  cash  in  the  bank.  My  friend  pur- 
chased the  cattle  and  went  into  the  house  to  pay  for  them;  needing  a  light,  the 
old  man  went  to  a  shelf  in  the  room,  took  down  a  tea-saucer  filled  with  pig's 
grease,  a  button,  tied  up  in  a  rag,  lying  in  the  middle  of  it,  the  furzy  end  of  the 
rag  sticking  up  by  way  of  a  wick,  which  he  lighted  at  the  fire.  With  the  aid  of 
this  glimmer  they  sat  down  to  the  table,  figured  up  the  sale,  and  the  money  was 
duly  counted  out.  After  bemg  carefully  recounted  by  the  host — for  he  knew  as 
well  as  anybody  what  bank-notes  were  worth — ho  carefully  "made  his  mark'^  at 
the  foot  of  a  receipt  which  my  friend  had  wTitten.  That  done,  the  latter  got  up, 
put  on  his  hat,  and,  as  he  was  leavinff  the  room,  the  old  man  blew  out  his  light 
before  his  visitor  had  reached  the  door.  Such  men  do  not  raise  short-honis, 
although  they  know  good  cattle  when  they  see  them,  nor  will  they  read  this 
article. 

This,  I  trust,  is  a  rare  instance.  I  have  seen  a  few  such,  but  they  are  fast 
disappearing.  Our  cattle-breeders,  graziers,  and  feeders,  as  a  class,  are  sagacious 
men,  many  of  them  possessed  of  great  enterprise  and  liberality,  from  whose 
counsels  I  have  learned  much  relating  to  their  vocation.  I  have  little  doubt 
that,  in  the  necessities  of  their  business,  and  under  the  increasing  facilities  for 
stock  transit  to  the  seaboard  markets,  they  will  gradually  and,  I  hope,  speedily, 
adopt  improved  modes  of  preparing  then:  beef  cattle  for  consumption,  as  they 
have  already  introduced  improved  breeds  into  their  herds,  and  with  which  they 
are  rapidly  progressing  to  great  excellence. 

The  United  States,  in  soil  and  climate  considered,  is  the  best  cattle  country  in 
the  world!  We  have  only  to  improve  our  advantage,  to.be  able  to  supply  all 
of  Europe  with  the  salted  meats  required  beyond  their  owti  limited  supplies.  But 
we  need  a  more  general  difiusion  of  the  better  breeds,  and  more  painstaking  care, 
than  we  have  been  accustomed  to  bestow  upon  them,  to  secure  the  most  profit- 
able results.  The  right  breed  is  with  us,  and  the  stock  is  to  be  obtained  at  fair 
prices.  If  we  do  not  avail  ourselves  of  the  services  of  such  animals,  the  fault 
and  the  loss  is  our  own.  Those  who  have  brought  them  here,  at  great  expense 
of  time  and  capital,  and  have  bred  them  with  so  much  care,  have  proved  them- 
selves public  benefactors. 
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CONCLUSION. 

Having  shown  the  value  of  the  short-home,  as  the  great  instruments  by  which 
Ameiican  cattle-hreedei-s  are  to  pennanently  improve  the  beef-producing  qualities 
of  their  stock,  it  must  be  understood  that  the  use  of  short-horn  bulls  aUme  will 
not  effect  this  object.  The  land  must  be  good,  the  pastures  abundant,  and  their 
winter  forage  of  good  quality  and  in  sufficient  quantity.  To  all  these  requisites 
must  be  added  a  due  care  of  the  stock,  and  a  continuous  watchfulness  of  tlieur 
welfare  in  wardinij  off  disease,  and  promoting  their  best  health.  Men  who  are 
too  lazy  and  sliiftljfess,  or  careless,  to  attend  properly  to  their  stock,  will  never 
succeed*  in  eithei^owing  good  cattle,  or  making  money  out  of  them.  A  vigilant 
eye  and  a  diligent  hand  aie  necessar}^  to  the  accomplishment  of  the  great  results 
which,  in  this  discussion,  I  have  labored  to  promote. 


AMERICAN  SHORT-HORNS. 


Former  reports  have  been  illustrated  'with  engravings  of  some  of  the  finest 
animals  of  the  Samuel  Thome  herd,  upon  which  English  breeders  have  drawn 
repeatedly  for  infusions  of  fresh  and  desirable  blood.  The  accompanying  sub- 
jects are  selected  from  the  herd  of  James  0.  Sheldon,  of  Geneva,  New  York,  who 
has  recently  added  to  his  own  that  of  Mr.  Thome.  The  excellence,  if  not 
unqualified  superiority,  of  the  united  herd,  will  therefore  be  acknowledged.  The 
following  are  pedigrees  of  the  animals  represented : 

"  3d  Duke  ofGencva^^ — Roan ;  calved  August  30, 1865 ;  bred  by  James  O.  Shel- ' 
don.  Got  by  Imperial  Oxford,  (4905  j)  dam  iJuchess  of  Geneva,  by  2d  Grand  Duke, 
(12961 ;)  g.  d.  Duchess  Vlst,  by  thd  Duke  of  Gloster,  (11382;)  gr.  g.  d.  Duchess 
66th,  by  4th  Duke  of  York,  (10167^)  gr.  gr.  g.  d.  Duchess  55th,  by  4th  Duke 
of  Northumberland,  (3649;)  gr.  gi\  gr.  g.  d.  Duchess  38th,  by  Norfolk,  (2377  j) 
gr.  gr.  gr.  gr.  g.  d.  Duchess  33d,  by  Belvedere,  (1706;)  gr.  gi*.  gr.  gr.  gr.  g.  d 
Dudiess  19th,  by  2d  Hubback,  (1423 ;)  gr.  gr.  gr.  gr.  gr.  gr.  g.  d.  Duchess  12th,  by 
the  Earl,  (646;)  gr.  gr.  gr.  gr.  gr.  gr.  gr.  g.  d.  Duchess  4th,  by  Ketton  2d,  (710;) 
gr.  gr.  gr.  gr.  gr.  gr.  gr.  gr.  g.  d.  Duchess  1st,  by  Comet,  (155;)  gr.  gr.  gr.  gr. 
gr.  gr.  gr.  gr.  gr.  g.  d.  Duchess,  by  Favorite,  (252 )  gr.  gr.  gr.  gr.  gr.  gr.  gr.  gr. 

g.  gr.  g.  d.  by  Daisy  Bull,  (186;)  ,  by  Favorite,  (252;)  ,  by 
ubback,  (319;)  ,  by  J.  Brown's  Red  Bull,  (97.) 

Gem  of  Oxford— Calved  March  5,  1859;  got  by  2d  Grand  Duke,  (12961;) 
dam  Oxford,  by  Romeo,  (13619;)  dam  Oxford  5th,  by  Duke  of  Northumberland, 
(1940 ;)  dam  Oxford  2d,  bv  Short  Tail,  (2621 ;)  dam  Matchem  Cow,  by  Matchem, 
(2281;)  dam ,  by  Young  Wynyai'd,  (2859.) 


FRENCH  NAPOLEON. 


The  stallion  French  Napoleon  was  bred  and  raised  by  William  McFarlan,  of 
DowTiingtown,  Chester  county,  Pennsylvania,  and  is  five  years  old,  stands  sixteen 
hands  high,  and  weighs,  when  in  middling  condition,  fifteen  hundred  and  fifty 
pounds.  His  cohir  is  a  beautiful  dark,  dapple  steel  roan,  with  black  upon  the 
mane,  tail,  and  legs.   He  is  a  fast  traveller  for  a  horse  of  his  weight,  of  fine  car- 
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riage,  kind  and  gentle  in  disposition.  French  Napoleon  is  one  of  the  largest 
Canadian  stallions  in  the  United  States.  He  was  sired  by  Duke  of  Normandy — 
imported  by  Captain  Hallman,  of  Chester  Spring,  Chester  connty,  Pennsyl- 
vania— a  horse  which  took  the  premium  as  a  dran^t  horse  at  the  United  States 
fair  held  in  Philadelphia,  the  State  fairs  at  Harrisburg,  Norristown,  Beading,  &c. 
French  Napoleon's  dam  was  the  fast  travelling  mare  Byon  Boan — owned  by 
James  B.  McFarlan,  of  East  Brandywine  township,  Chester  county — she  being 
sired  by  the  far-famed  Pilot  Lyon  horse,  and  he  by  the  Pennsylvania  Bell- 
foonder.  This  horse,  after  a  thorough  examination  by  several  of  the  most  prom- 
inent and  experienced  horsemen,  was  pronounced  the  best  horse  in  the  country 
for  the  purpose  of  crossing  with  other  breeds.  This  breed  is  not  only  noted  for 
enormous  bone  and  muscle,  but  also  for  kind  disposition  and  quickness  of  action. 


THE  HOKSE-FROM  PRACTICAL  EXPERIENCE  IN 

THE  ARMY. 


BY  COLONEL  SAMUEL  RINGWALT,  OF  DOWNINGTOWN,  PENNSYLVANIA. 


ORIGIN  Aim  USEFULNESS. 

The  attachment  of  the  Arabs  to  the  horse  has  led  their  prophets  to  invent  a 
fabulous  account  of  his  creation,  which  poetically  expresses  their  admiration  of 
this  useful  animal.  Abd-el-Kader,  in  reply  to  the  inquiries  of  the  French  gov- 
ernment about  the  Araljian  horse,  thus  described  this  fanciful  theory :  "  When 
God  wished  to  create  the  horse,  he  said  to  the  south  wind,  '  I  wish  to  form  a 
creature. out  of  thee — ^be  thou  condensed!'  Afterward  came  the  angel  Gabriel, 
and  took  a  handful  of  that  matter  and  presented  it  to  God,  who  formed  of  it  a 
light  brown  or  sorrel  horse,  saying :  '  I  have  called  thee  Horse,  I  have  created 
thee  an  Arab,  and  I  have  given  thee  the  color  Boummita,  (red  mixed  with  black;) 
I  have  bound  fortune  upon  the  mane  which  falls  over  thine  eyes;  thou  shalt  be 
the  lord  of  all  other  animals ;  men  shall  follow  thee  whithersoever  thou  goest ; 
good  for  the  pursuit  as  for  flight;  thou  shalt  fly  without  wings;  riches  shall  re- 
pose in  thy  loins,  and  wealth  shall  be  made  by  thy  intercession/"  Fossil 
remains  have  demonstrated  to  paleontologists  that  the  horse  existed,  in  the  New 
as  well  as  the  Old  World,  before  the  flood.  He  traversed  our  soil  as  the  contem- 
porary of  the  mastodon ;  but  while  his  race  here  became  extinct,  and  he  was 
unrepresented  in  the  western  continent  at  the  time  of  its  discovery  by  Columbus, 
in  the  Old  World  he  was  fortunately  preserved.  As  he  was  specially  designed 
for  the  use  of  man,  he  thrives  best  under  man's  protecting  care,  and  renders  incal- 
culable service  in  meliorating  the  condition  and  promoting  the  interests  of  the 
human  race.  Barbarous  tribes  recognize  his  utility  as  readily  as  civilized 
nations,  and  he  is  even  more  indispensable  to,  and  more  highly  prized  by,  the 
former  than  the  latter.  While  the  Indians  of  our  plains  have  imbibed  little  or 
none  of  our  culture,  they  learned  to  subdue  the  wild  horses  descended  from  the 
stock  taken  to  Mexico  by  the  Spaniards,  and  thus  displayed  the  same  ready 
appreciation  shown  by  every  people  in  ancient  and  modem  times,  and  which  has 
led  to  the  diflusion  of  horses  over  nearly  every  habitable  portion  of  the  globe. 

THE  HOSSB  IN  WAR. 

The  equine  race  furnishes  the  only  animals  generally  useful  alike  in  peace  and 
war,  and  the  horse  is  thus  rendered  an  effective  coadjutor  in  an  infinite  variety 
21 
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of  human  pursuits.  He  not  only  aids  in  the  lab<»:8  of  agricoltore  and  oommercey 
but  ministers  to  our  social  attachments  and  pleasures,  while  in  war  he  is  abso- 
lutely indispensable.  No  modem  improvements  would  neutralize  the  advantage 
whicn  one  army  possessing  horses  would  have  over  another  deprived  of  their 
assistance.  The  conquest  of  Mexico  by  Cortez  was  manifestly  due  chiefly  to  the 
terror  inspired  by  his  spirited  barbs.  Conflicts,  upon  which  the  fete  of  empire 
depended,  have  repeateJily  been  decided  by  the  superior  cavalry  of  the  victors. 
"  Sheridan's  Ride"  is  femed  in  song  and  story;  and,  by  winning  a  lost  battle,  he 
settled  finally  the  long-disputed  ascendency  of  contending  forces  in  the  valley  of 
the  Shenandoah.  The  raids  of  Grierson  in  Mississippi,  of  Stuart  against  the 
army  of  the  Potomac,  of  Sheridan  and.  the  other  commands  in  Virginia,  and  the 
rapid  pursuit  of  General  Lee  after  he  evacuated  Richmond,  which  made  his  sur- 
ren4er  inevitable,  and  thus  closed  a  lonff  war,  are  but  a  few  of  the  many  illus- 
trations furnished  by  the  late  conflict  of  the  usefulness  of  cavalry.  Waterloo 
was  lost  by  Napoleon  mainly  on  account  of  the  failure,  through  accideuts,  of  the 
impetuous  charges  on  which  he  confidently  relied  for  victory;  and  his  enemies 
converted  their  triumph  into  an  annihilation  of  the  French  army,  by  promptly 
impeding  and  harassing  its  flight.  Frederick  the  Great,  of  Prussia,  owed  his 
brilliant  military  success,  in  a  very  large  degree,  to  the  maiked  superiority  of 
his  cavalry,  as  did  before  him  Gustavus  Adolphus  of  Sweden,  Oliver  Cromwell, 
Hannibal,  Alexander,  and  many  other  renowned  warriors.  The  defeat  of  an 
enemy  is  frequently  of  little  consequence,  if  the  advantage  gained  in  the  shock 
of  battle  is  not  speedily  improved  by  a  dashing  charge.  Artillery  and  infantry 
may  sow  the  seeds  of  victory,  but  if  cavalry  does  not  reap  its  fruits,  they  remain 
ungamered.  In  repeated  instances  during  the  recent  conflict,  sanguinary  battles 
were  rendered  indecisive  by  the  want  of  a  sufficient  cavalry  force. 


The  United  States  contain  a  much  larger  number  of  horses  than  any  European 
country.  In  1860  we  possessed  7,434,681.  A  few  years  ago  the  horscfS  of  Eu- 
rope were  supposed  to  number  22,420,000 ;  of  Africa,  3,000,000 ;  of  Asia, 
25,000,000 ;  and  of  the  world,  about  58,500,000.  So  that  we  have  more  than 
one-eighth  of  the  whole  race.  Our  oountiy  has  proved  as  genial  a  home  for  the 
horse  as  for  his  master.  As  we  exceed  all  other  nations  in  the  number,  so  we 
have  gained  the  questionable  pre-eminence  of  an  unprecedented  variety  in  the 
breeds  of  our  horses.  Emigrants  from  Europe  naturally  brought  with  them,  at 
different  times,  the  animals  with  which  they  were  most  familiar.  The  Spaniards 
took  to  the  southwest  and  to  Mexico,  whence  they  escaped  into  Texas  and  the 
plains,  their  famous  barbs,  which  were  formerly  regarded  as  a  superior  breed,  and 
which,  in  their  best  condition,  are  but  little  inferior  to  the  Arabian.  Some  of  the 
finest  thorough-breds  of  England  are  derived  from  this  race.  The  wild  horses 
of  our  plains  occasionally  excite  the  warm  admiration  of  critical  observers. 
Washington  Irving,  in  his  "  Tour  on  the  Prairies,"  gives  frequent  expression  to 
this  feeling ;  and  as  the  race  is  now  disappearing  as  rapidly  as  the  buffalo,  one  of 
that  writei-'s  descriptions  may  be  appropriately  quoted  : 

"  On  resuming  our  march  we  came  to  a  little  meadow  surrounded  by  groves 
of  elms  and  Cottonwood  trees,  in  the  midst  of  which  was  a  fine  black  horse  graz- 
ing. Beattie,  (a  half-breed  guide,)  who  was  in  the  advance,  beckoned  us  to  halt, 
and  being  mounted  on  a  mare,  approached  the  horse  gently,  step  by  step,  imitat- 
ing the  whinny  of  an  animal  with  admirable  exactness.  The  noble  courser  of 
the  prairie  gazed  for  a  time,  snuffed  the  air,  pricked  up  his  ears,  and  pranced 
round  and  round  the  mare  in  gallant  style,  but  kept  at  too  great  a  distance  for 
Beattie  to  throw  the  lariat.  He  was  a  magnificent  object,  in  all  the  pride  and 
glory  of  his  nature.     It  was  admirable  to  see  the  lofty  and  airy  carriage  of  Ids 
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head,  the  freedom  of  every  movement,  the  elasticity  with  which  he  trod  the 
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meadow.  Finding  it  impossible  to  get  within  noosing  distance,  and  seeing  that 
the  horse  was  reccing  and  growing  alarmed,  Beattie  slid  down  from  his  saddle, 
levelled  his  rifle  across  the  back  of  his  mare,  and  took  aim,  with  the  evident  in- 
tention of  creasing  him.  I  felt  a  throb  of  anxiety  for  the  safety  of  the  noble 
animal,  and  called  ont  to  Beattie  to  desist.  It  was  too  late ;  he  pulled  the  trig- 
ger as  I  spoke.  Lnckily  he  did  not  shoot  with  his  usual  accuracy,  and  I  had  the 
satisfaction  to  see  the  coal-black  steed  dash  off  unharmed  into  the  forest." 

Indian  warriors  frequently  attach  as  much  value  to  their  favorite  steeds  as  the 
Arab  to  his  fleetest  courser.  I  saw  a  band  gf  the  Sac  and  Fox  at  Davenport, 
Iowa,  some  years  ago,  who,  however  ready  to  sell  their  inferior  horses,  refused 
tempting  offers  for  their  best  animals.  In  flxing  a  price,  one  clap  of  the  hands 
signifled  ten  dollars,  and  when  asked  to  designate  the  value  of  a  superior  horse, 
they  would,  after  innumerable  clappings,  smile  and  shake  their  heads,  saying  no 
shoneo,  ^no  money,)  in  a  maimer  which  clearly  proved  that  they  regarded  liim 
above  all  price.  Among  the  tribes  of  the  northwest  the  turf  is  a  favorite  institu- 
tion, and  in  the  oflicial  description  of  the  Indians  of  Washington  Territory,  pub- 
lished in  the  first  volume  of  tie  "  Pacific  Railway  Reports,""it  is  stated  that  "  at 
certain  seasons  the  Klikitats  descend  to  the  Yahkohtl,  Chalacha,  and  Tohk  prai- 
ries, where  they  are  met  by  the  Yakimas,  who  assemble  with  them  for  the  pur- 
pose of  gathering  a  late  species  of  berry,  and  of  racing  horses.  The  racing  season 
is  the  grand  annual  occasion  of  these  tribes.  .  A  horse  of  proved  reputation  is  a 
source  of  wealth  or  of  ruin  to  his  owner.  On  his  speed  he  stakes  his  whole  stud, 
his  household'  goods,  clothes,  and  finally  his  wives ;  and  a  single  heat  doubles 
Ids  fortune,  or  sends  him  forth  an  impoverished  adventurer.  The  interest,  how- 
ever, is  not  confined  to  the  individual  directly  concerned ;  the  tribe  share  it  with 
liim,  and  a  common  pile  of  goods,  of  motley  description,  apportioned  according 
to  their  ideas  of  value,  is  put  up  by  either  party,  to  be  divided  among  the  back- 
ers of  the  winner."  The  same  authority  gives  an  account  of  the  horses  of  the 
fiar  northwest,  which  is  probably  true  in  most  respects  of  the  Indian  horses  of  all 
other  sections,  in  mying  that  "  some  of  the  horses  are  of  fine  form  and  action ; 
"but  they  are  generally  injtlred  bv  too  early  use,  and  sore  backs  are  universal. 
Indiscriminate  breeding  has  greatly  deteriorated  what  must  have  been  originally 
a  good  stock,  and  the  prevalence  of  white  and  gray  in  the  color  is  a  great  objec- 
tion. Wall  eyes  and  white  noses  and  hoofs  are  more  than  common  among  them. 
They  are  almost  always  either  vicious  or  lazy,  and  usually  combine  both  quali- 
ties. In  their  capacity  for  continued  endurance  they  are  overrated.  A  good 
American  horse  is  as  much  superior  to  them  in  this  as  in  speed ;  but  they  are 
hardy,  and  capable  of  shifting  with  but  little  food." 

The  Germans  of  Pennsylvania  displayed  a  preference  for  heavy  draught 
horses,  which  led  to  the  development  of  the  Conestoga  breed,  resembling  the 
Flemish  and  Danish  horees,  or  the  English  Suffolk  Punch.  The  old  English 
breeds  were  naturally  taken  to  all  the  colonies,  and  were  as  naturally  succeeded 
m  some  sections  by  the  thorough-breds,  after  their  superiority  was  recognized  in 
the  mother  country.  Different  French  breeds  were  transmitted  to  us  through 
Canada,  as  well  as  by  direct  importation ;  and  we  have  also  imported  Arabian 
horses,  ponies,  and  almost  every  known  species  of  European  stock.  Meanwhile 
we  have  developed,  as  an  original  American  breed,  a  race  of  unequalled  trotters 
and  roadsters,  and  subjected  to  every  conceivable  cross  ail  our  varied  stocks. 
These  indiscriminate  intermixtures,  while  they  may  prove  advantageous  in  some 
instances  and  for  special  purposes,  have  tended  to  tne  obliteration  of  pure  breeds  ; 
so  that,  except  in  the  case  of  a  few  well-known  thorough-breds  and  renowned 
trotters,  we  are  losing  sight  of  the  native  standards,  from  which  alone  certain 
results  in  breeding  can  be  obtained.  It  is  naturally  the  aim  of  each  community 
to  procure  such  horses  as  are  best  adapted  to  its  peculiar  wants,  and  in  seeking 
tliis  end,  national  purposes  and  the  preservation  of  pure  breeds  are  disregarded 
by  breeders  generally,  unless  some  strong  counteracting  influence  is  brought  into 


324  AGRICULTURAL   REPORT. 

active  operation.  The  race  horse  and  hunter  minister  to  the  pride  of  the  aris- 
tocracy of  England.  The  trotter  in  our  northern  States,  where  long  lines  of 
ffood  roads  must  be  travelled  in  carriages,  becomes  a  great  desideratum ;  while 
m  the  southern  States,  with  comparatively  few  good  roads  and  few  light  wagons, 
the  desirability  of  swift  and  spirited  saddle  horses  perpetuated  the  old  preference 
for  thorough-bred  stock.  The  farmer  requires  a  combination  of  qualities.  He 
needs  strength,  but  not  so  much  as  the  drayman  demands ;  he  is  not  indifferent 
to  speed,  because  he  must  take  his  animals  from  the  plough  or  the  cart  to  the 
carriage  or  light  wagon  for  occasional  ioumeys ;  but  ho  does  not.  require  the  fleet- 
ness  of  either  the  blooded  courser  or  the  fast  trotter. 

When  the  government,  at  the  commencement  of  a  great  war,  suddenly  made 
an  extraordinary  demand  for  horses,  the  northern  States  wore  able  to  supply  it 
by  judicious  selections  and  the  necessary  training  for  almost  every  purpose  ex- 
cept mounting  cavalry  regiments,  in  the  requirements  of  which,  as  the  results 
proved,  the  common  breeds  of  northern  horses  were  sadly  deficient.  We  had 
uniformly  associated  the  idea  of  speed  with  trotting,  and  neglected  the  easy  gaits 
which  alone  can  give  the  cavahyman  the  steamness  and  command  over  his 
weapons  which  are  essential  in  war#  It  was  bad  enough  to  have  poor  riders, 
but  espeeially  embarrassing  to  rely  upon  them  to  train  animals  which  had  neither 
inherited  nor  been  taught  the  necessary  movements.  The  lamentable  inefficiency 
of  our  cavalry  in  the  early  days  of  the  war,  when  the  southern  cavaliy,  consist- 
ing of  riders  and  horses  well  trained  to  many  of  the  requisite  duties  before  the 
contest  conMnenccd,  was  the  glory  of  the  opposing  army,  can  easily  be  traced  to 
these  causes. 

ACTION   OF  EUROPEAN  GOVERNMENTS. 

It  was  thus  clearly  shown  that  the  breed  of  horses  may  become,  in  grave  ex- 
igencies, a  matter  of  great  national  importance,  and  that  ordinary  civil  purposes 
may  be  serv^ed  by  animals  not  fully  adapted  to  the  requirements  of  war.  Eu- 
ropean governments  are  accustomed  to  the  practical  recognition  of  this  fiact,  and 
systematically  evince  a  deep  solicitude  for  the  improvement  of  horses  for  military 
purposes,  as  well  as  for  the  advancement  of  agriculture. 

The  French  government  formerly  purchased  every  year  a  number  of  the  stal- 
lions of  the  best  native  breed,  (the,  Normandy  horses,)  and  sent  them  to  other 
departments  for  the  improvement  of  the  inferior  breeds.  Government  studs  for 
breeding  cavalry  horses  have  also  been  established.  The  example  of  England 
in  opening  a  stud-book,  in  which  the  names  of  all  thorough-breds  aie  recorded, 
has  been  imitated.  Races  have  been  instituted,  the  best  English  thorough-breds 
purchased,  and  the  influence  of  the  Emperor  in  stimulating  the  improvement  of 
Erench  horses  has  been  strongly  exerted,  with  great  success.  The  French  cav- 
alry has  always  been  badly  mounted,  except  those  regiments  which,  like  the 
chasseurs  d'AMque,  (who  are  furnished  with  African  baibs,)  obtain  their  hoi-ses 
from  points  beyond  the  limits  of  France,  and  Louis  Napoleon  is  no  doubt  anxious 
to  remedy  this  deficiency. 

Austria  has  organized  large  imperial  establishments  for  the  propagation  of  d 
superior  breed  to  be  distributed  throughout  the  country,  for  agricultmal  purposes 
as  well  as  the  supply  of  military  demands.  One  of  these,  which  is  a  typo  of 
others,  is  located  on  a  fertile  tract  of  40,000  acres  of  land.  One  thousand  brood 
mares  and  forty-eight  stallions  are  constantly  kept,  in  addition  to  the  horses  and 
oxen  necessary  for  the  general  management  of  the  estate.  When  colts  attain  the 
age  of  four  years  they  are  examined  and  classified.  The  best  are  retained  to 
preserve  and  perpetuate  the  excellence  of  the  stock  of  the  establishment;  others 
are  sent  to  different  parts  of  the  country  and  sold,  for  the  improvement  of  the 
native  breeds ;  many  are  sent  to  the  army,  while  those  possessing  no  particular 
excellence  are  sold  at  auction  for  general  purposes.     The  imperial  treasury 
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advances  to  the  establishment  $60,000  per  annum,  but  is  reimbursed  by  the  sale 
of  150  stallions  annually  for  $500  each.  Although  more  than  1,000  men  ai'e 
employed,  the  estate  is  made  self-sustaining  by  the  revenue  above  described, 
together  with  its  receipts  for  army  horses,  viz :  for  the  light  cavalry,  $55 ;  for  the 
dragoons,  $60 ;  for  the  cuirassiers,  $70 ;  for  the  train,  $80 ;  and  for  the  artillery, 
$90.  A  few  years  ago  these  studs  could  furnish  5,000  five-year-old  cavalry 
horses  per  annum. 

Prussia  also  maintains  several  extensive  and  well-regulated  government  studs, 
in  which  particular  attention  is  paid  to  the  oavahy  horse. 

Russia  formerly  maintained  government  studs,  but  as  the  horses  were  suffered 
to  run  wild,  too  much  trouble  was  experienced  in  training  them  when  sent  to  the 
army.  The  late  Emperor  Nicholas  established  races  in  various  parts  of  Russia, 
and  adopted  other  methods  for  the  improvement  of  the  breeds  of  that  country. 

The  .Duke  of  Augustenburg  greatly  improved  the  horses  of  a  portion  of 
Denmark  by  forming  a  stud  that  contained  thirty  mares  and  fifteen  or  sixteen 
stallions  of  the  best  thorough-breds  of  England.  From  the  latter  he  developed 
a  race  well  adapted  for  the  general  purposes  of  pleasure,  commerce,  or  agriculture, 
by  allowing  such  stallions  as  he  deemed  best  suited  to  the  stock  of  the  surround- 
ing country  to  be  used  gratuitously,  having  in  view  the  purposes  for  which  colts 
were  designed  and  the  qualities  of  both  parents. 

In  no  country  has  so  much  attention  been  persistently  paid,  through  a  long 
series  of  years,  to  the  improvement  of  horses  by  the  government,  as  in  England ; 
and  the  excellence  of  the  English  stock  is  manifestly  due  to  this  lively  interest 
and  effective  aid.  From  time  to  time  the  best  horses  of  all  countries  have  been 
imported  by  British  monarchs.  Parliament  has  made  annual  appropriations, 
eiftier  for  such  purchases,  or  as  a  premium  to  the  winners  of  great  races,  and 
Henry  VIII  did  not  hesitate  to  adopt  the  arbitrary  measure  of  destroying  all  the 
inferior  horses  of  the  kingdom  to  prevent  the  propagation  of  their  species,  and 
to  elevate  the  British  standard.  He  suffered  no  st^lions  below  fifteen  hands, 
and  no  mares  below  thirteen  hands,  to  be  kept.  Great  care  is  bestowed  upon 
the  selection  of  English  cavalry  horses.  The  animals  trained  for  fox-hunting 
purposes  furnish  a  useful  stock  from  which  to  obtain  remounts,  but  even  their 
general  excellence  is  not  deemed  sufficiently  reliable,  and  in  order  to  insure  horses 
not  worked  until  they  are  five  years  old,  likely  three-year-old  colts  are  bought 
and  kept  by  the  government  until  they  attain  the  requisite  age  before  they  enter 
the  service.     This  practice  is  also  followed  in  Prussia. 

The  question  is  worth  considering,  whether  our  own  government  might  not  find 
something  in  these  examples  worthy  of  imitation.  Even  if  military  purposes, 
strictly,  are  considered,  they  are  worthy  of  attention,  and  the  general  improve- 
ment of  our  breeds  of  horses  is  an  object  of  immense  importance  in  view  of  their 
great  pecuniary  value,  and  their  usefulness  in  time  of  peace  and  war. 

HORSE  BREEDING. 

Tlie  lesson  taught  by  the  war,  of  the  superiority  of  blooded  horees  fur  cavalry 
pmposes,  should  certainly  not  be  neglected  or  forgotten  by  the  people.  In  the 
improvement  of  our  inferior  breeds,  special  attention  should  be  paid  to  the  selec- 
tion of  mares,  as  there  is  great  virtue  in  the  old  Arabian  rule,  which  attaches 
even  more  importance  to  the  qualities  of  the  dam  than  to  those  of  the  sire.  Sound, 
vigorous,  and  good  mares  should  always  be  chosen.  The  prevailing  idea  that 
the  breeding  properties  of  mares  should  be  exercised  when  they  are  old  and  unfit 
for  service,  is  erroneous  and  prejudicial.  The  proper  working  season  of  the 
stallion  is  from  the  first  of  April  to  the  first  of  August.  The  average  period  of 
gestation  in  the  mare  is  about  eleven  months,  varying  about  two  weeks,  the 
time  on  an  average  being  two  weeks  longer  in  bearing  a  male  than  a  female  foal. 
During  the  time  of  pregnancy  the  mare  may  be  worked  or  ridden  gently,  but 
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slionld  be  fed  with  four  quarts  of  oats  daily,  and  as  she  approaches  near  to  foal- 
ing she  should  be  turned  to  grass,  and  if  the  grass  is  scanty,  should  be  fed  ^ith 
meal.  In  a  month  after  giving  birth  to  a  foal  she  can  be  worked  or  ridden 
moderately,  but  great  care  should  be  taken  not  to  overheat  her,  nor  to  keep  the 
foal  too  long  away  from  her,  particularly  if  she  has  a  full  flow  of  milk.  Foals 
should  be  taken  from  the  mares  when  from  five  to  seven  months  old. 

During  the  first  winter  colts  should  be  permitted  to  run  at  large,  and  only 
housed  in  bad  weather.  They  should  not  be  fed  much  strong  grain,  as  their 
eyes  and  limbs  often  suffer  therefrom.  The  same  treatment  should  be  observed 
the  second  winter.  In  the  summer  they  should  be  turned  to  grass.  The  third 
winter  .they  will  require  more  grain,  particularly  if  it  is  intended  that  they  shall 
begin  to  earn  their  food. 

The  stallion  selected  for  a  sire  should  be  as  compact  as  possible.  A  long 
belly  and  a  short  back,  a  yellow  eye  and  a  thick  thigh,  have  been  confeidered 
pretty  good  marks.  It  should  be,  if  possible,  so  paired  with  the  mare  that  the 
good  points  of  each  may  be  preserved,  and  the  defects,  if  any  exist  in  either  ani- 
mal, may  be  counteracted  by  opposite  qualities  in  the  other. 

The  foal  of  a  full-blooded  dam  got  by  a  pure  Normandy  stallion  will 
generally  prove  a  more  useful  and  valuable  horse  for  all  practical  purposes  than 
any  other  cross;  and  amon^  the  valuable  blooded  animals  of  our  country,  my 
observation  has  led  me  to  place  in  the  front  rank,  for  stamina,  speed,  endurance, 
vigor  and  strength  combined,  the  old  Messenger  stock. 

JUDGING  HORSES.    ' 

In  ludging  horses  everything  depends  upon  the  use  for  which  they  are  in- 
tended— ^whether  in  time  of  peace  for  fanning  purposes,  roadsters,  hackneys,  pas- 
senger railways,  cart  or  dray  or  family  horses ;  or  in  war,  for  commanding  and  staff 
officers,  cavalry,  artillery,  ambulance  or  teaming  purposes. 

In  the  first  place,  the  person  or  persons  selected  as  judges  should  have  had 
considerable  experience.  Science  and  theories,  while  of  incalculable  value  in 
the  food,  treatment,  and  diseases  acquired  by  horses,  are  of  comparatively  little 
value  in  judging  their  soundness.  The  horse  is  sound  when  free  from  disease 
and  such  malformations  as  may  impair  his  natural  usefulness.  Horses  intended 
for  the  government  service  were  examined  and  judged  by  inspectors  appointed 
by  the  Secretary  of  War  for  that  special  purpose. 

•On  examining  a  horse  that  promises  to  answer  your  purpose,  after  satisfying 
yourself  that  he  is  sound,  study  his  physiognomy  as  you  woula  that  of  a  man 
with  whom  you  desire  to  become  associated.  Look  fairly  and  squarely  into 
his  eyes.  As  the  eye  of  man  is  the  index  of  his  soul,  so  by  the  eye  of  a  horse 
also,  all  other  things  being  right,  you  can  fonn  a  pretty  good  idea  of  his  charac- 
ter. By  comparisons,  too,  wo  often  obtain  our  most  useful  knowledge.  Being 
satisfied  on  the  points  named,  you  next  proceed  to  examine  his  mouth  to  ascer- 
tain his  age,  the  general  rules  for  which  are  as  fully  explained  in  the  standard 
books  on  horses  as  they  possibly  can  be  in  written  descriptions ;  but  oral  instruc- 
tion by  an  experienced  horseman,  accompanied  with  the  examination  of  many 
living  animals,  is  the  surest  and  perhaps  the  only  way  that  the  necessary  inform- 
ation can  be  conveyed  in  regard  to  the  proper  method  of  ascertaining  either 
the  age  or  the  general  qualities  and  defects  of  a  horse. 

SELECTING  HORSES  FOR  THE  ARMY  PROM  GOVERNMENT  CORRALS. 

An  important  and  arduous  duty,  requiring  considerable  experience,  energy,  and 
judgment  in  selecting  animals  for  the  different  grades  of  service,  necessarily  de- 
volved on  persons  having  this  charge.  Fancy  to  yourself  a  corral  enclosing 
perhaps  2,000  horses  of  ful  ages,  sizes,  and  colors,  where,  in  the  first  instance,  a 
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cavalry  officer  selects  perhaps  one  or  two  litmdred  horses  for  that  branch  of  the 
service.  The  artillery  officer  next  approaches  and  makes  his  selections,  amount- 
ing to  a  similar  number.  The  quartermaster,  who  is  intrusted  with  the  trans- 
portation of  the  army,  and  who  provides  the  quarters,  storage,  and  transpor- 
tation for  army  clotlung,  camp  and  garrison  equipages,  cavjury  and  artillery 
horses,  fuel,  forage,  straw  material  %)r  bedding,  stationery,  &c.,  generally 
gets  the  last  choice.  In  filling  a  requisition  for  100  four-horse  teams,  he  is  as- 
sisted by  th^t  njimber  of  teamsters,  whose  first  object  is  to  get  horses  matched  in 
color  and  size  as  nearly  as  possible,  without  reference  to  age,  durability,  disposi- 
tion, or  action.  In  very  few  instances  can  the  quartermaster  indulge  them  in 
their  fancies.  For  a  leader  in  a  four-horse  team  it  is  best  to  select  an  animal 
that  shows  marks  on  his  shoulder  of  having  drawn  against  the  collar,  with  a 
broad  forehead  and  a  quirl  or  rose  under  his  foretop,  indicating  sagacity  amd 
vigor.  For  a  saddle  horse,  as  in  many  instances  he  must  carry  the  weight  of  the 
teamster,  you  require  a  well-proportioned  animal  of  muscular  power  and  ffentle 
disposition.  Beinff  provided  with  a  reliable  leader  and  a  trusty  saddle  horse, 
the  off"  leader  and  tne  off"  wheel  horse  can  be  readily  supplied.  To  break  a 
horse  fitting  for  a  leader,  for  a  single  line,  shorten  your  leading  rein  several 
inches  on  tne  near  or  left  side  of  the  horse.  When  you  require  him  to  go  to 
the  right  you  give  a  few  sharp  ierks  to  the  line,  which  will  make  him  yield 
from  the  bit  and  incline  to  go  that  way,  while  a  straight  pull  on  the  line  will 
make  him  incline  towards  you.  Suiting  the  actiou  to  the  word  you  can  in  a 
short  time  accustom  him  to  go  to  the  right  or  left  by  the  words,  '*gee''  or 
'•haw.^ 
» 

ON  THE  RELATIVE   POWERS  OP  ENDTJRAlfCE   FOR  THE  DIFFERElTr  KINDS   OF 
SERVICE  OF  THE  SEVERAL  CLASSES   OP  ANIMALS  DURING  THE  WAR. 

Horses  selected  for  the  cavalry  branch  of  the  service  should  have  been  chosen 
with  regard  to  their  breed,  fleetness,  size,  weight,  compactness,  muscular  power, 
ffwt,  course,  and  gentle  dispositions.  This  proper  combination  of  qualities  was 
difficult  to  obtain  from  northern  horses.  I  am  free  to  say  blood  told  the  tale. 
"The  noblest  conquest  ever  obtained  by  man  was  over  this  proud  and  spirited 
animal,  which  shares  with  him  the  fatigues  of  war  and  the  glories  of  battle.  The 
horse^  not  less  intrepid  than  his  master,  sees  danger  and  defies  it ;  he  inures  him- 
self to  the  din  of  armsj  he  delights  in  it,  seeks  it,  and  is  animated  with  an  ardor 
equal  to  that  of  man."  For  cavalry  service,  commanding  and  staff  officers  and 
mounted  signal  officers,  the  English  or  blooded  stock  of  horses  is  undoubtedly 
entitled  to  the  preference.  StalBons,  for  speed  and  endurance,  have  on  all  trying 
occasions  evinced  a  decided  superiority  over  geldings. 

It  must  be  admitted,  despite  our  preference  for  thorouffh-brcds  for  cavalry, 
that  we  have  a  native  breed  which  for  all  merely  practical  purposes  is  superior 
to  the  English  stock,  and,  for  artillery,  has  no  equals.  I  allude  to  the  Justin 
Morgan  stock.  Lacking  the  gait  of  the  English  bred  horse,  having  been  trained 
to  trotting  for  generations  ba^,  this  deficiency  is  inherent.  For  the  movements 
of  an  artillery  corps,  their  gait  is  well  adapted.  Their  symmetrical  form,  com- 
pactness, vigor,  strength,  and  powers  of  endurance  excited  much  admiration,  and 
the  prices  asked  and  paid  for  tliem  proved  the  estimation  in  which  they  were  held. 
In  some  batteries,  however,  I  noticed  remarkably  fine  looking  horses,  particularly 
at  the  tongues  of  the  cannon  and  vehicles  in  constant  use.  They  were  of  good 
size,  and  reminded  me  of  the  Conestoga  and  the  old  Esopus  and  Pilot  Lion 
breed,  while  their  great  weight  assisted  them  in  pulling  the  ponderous  loads 
through  mud  and  mire.  I  thought  their  action  was  too  slow  for  the  quick  and 
hvely  movements  of  battle,  nor  could  their  powers  of  endurance  bo  depended  on 
when  food  became  scarce  and  they  were  subjected  to  hard  usage. 

The  team  or  wagon  horse  next  comes  up  in  regular  order.     Under  another 
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head  I  have  mentioned  how  horses  are  selected  from  government  corrals.  The 
best  horses  were  chosen  for  the  cavalry,  the  next  best  for  artillery,  and  the  last 
and  worst  for  teams.  The  idea  was  therefore  fully  carried  out  that  when  a  horse 
is  unfit  for  any  other  purpose,  ihe  will  answer,  or  must  be  made  to  answer,  for  a 
team  horse.  And  to  teamsters  were  left  horses  of  all  a^es,  sizes,  and  colors, 
mongrels  which  had  lost  their  identity,  raised  in  low  marshy  lands,  where  feed  was 
plenty  and  freely  given  when  young,  wilh  flat  feet,  beef  heels,  swollen  legs,  sore 
eyes,  and  distempered  noses,  walking  bears  and  elephants  that  carried  the  produce 
of  rich  farms  to  market,  and  that,  like  Pindar's  razors,  were  only  made  to  sell. 
As  these  evils  rapidly  increased,  the  more  horses  of  this  kind  the  government 
procured  the  more  the  service  suffered. 

There  were,  however,  many  exceptions  to  this  general  rule,  of  such  horses  as 
had  been  fed  and  reared  in  dry,  light,  and  hilly  grounds,  producing  temperate, 
swift,  and  vigorous  foals,  with  muscular  legs  and  hard  hoofs,  not  fed  with  much 
grain  when  young,  and  not  brought  into  the  army  before  they  were  six  years  old, 
having  been  previously  trained  to  work  in  the  plough  or  wagon,  and  sometimes 
for  pleasure  driving,  and  weighing  from  1,100  to  1,300  pounds.  These  could 
be  relied  upon  for  service  and  endurance. 

But  the  transportation  of  the  army  only  became  effective  when  we  became  rid 
of  the  pests  I  have  described.  They  were  finally  sold  at  government  sales  at 
from  one-fifth  to  one-tenth  of  the  original  cost.  The  horses  thus  disposed  of 
were  principally  three,  four,  and  five  years  old. 

Mules  were  then  introduced,  and  rendered  efficient  service,  eclipsing  the  en- 
durance of  the  horses;  but  usually  a  six-mule  team  was'  only  equivalent  in 
strength  to  a  four-horse  team.  No  horse  should  be  purchased  for  immediate  use 
as  a  team,  cavalry,  or  artillery  horse  until  he  has  arrived  at  the  age  of  six  years, 
when,  among  experienced  horsemen,  he  is  called  a  horse  instead  of  a  colt,  and 
has  what  is  called  a  full  mouth.  What  may  be  considered  as  rather  singular  is 
nevertheless  true,  that  a  three-year  old  colt  will  endure  more  fatigue  and  hard- 
ship than  a  four-year  old,  and  often  more  than  a  five-year  old.  The  govern- 
ment suffered  perhaps  more  from  admitting  horses  into  the  service  under  a  proper 
age  than  from  all  other  causes.  Certain  it  is  that  the  efficiency  in  the  transport- 
ation department  was  very  much  and  very  often  impeded  thereby. 

Mares,  when  they  must  be  mins'led  with  horses  in  the  field,  are  troublesome, 
and  in  many  instances  were  regarded  as  nuisances. 

FAULTS  AND   VICES. 

The  two  greatest  faults  of  horses  in  ordinary  use  aie  shying  and  stumbling. 
The  first  can  often  bo  attributed  to  confinement  in  a  dark  stable,  or  very  long 
hairs  growing  out  a  short  distance  below  the  lowest  eye  lashes.  The  removal 
of  such  hairs,  either  by  pulling  them  out  or  clipping,  will  often  remove  the  last- 
named  cause,  and  the  first  can  be  remedied  by  admittance  of  more  light.  A  veiy 
bad  practice  exists  among  horsemen  of  whipping  and  forcing  an  animal  to  pa£s 
an  object  at  which  he  shies,  before  his  natural  instinct  permits  him  to  discern 
what  it  really  is.  By  forcing  and  whipping  him  you  only  increase  the  evil, 
whereas  if  you  ffive  him  time  to  view  the  object  the  evil  in  a  great  measure  will 
be  remedied.  Stumbling  can  be  attributed  to  weak  knees,  improper  shoeing, 
stiffened  shoulders,  chest  founders,  sore  back,  and,  last,  foul  sheath.  To  effect- 
ually guard  against  the  last-named  cause,  great  care  sliould  be  taken  in  having  > 
the  sheath  washed  and  well  anointed  witli  clean  lard,  (without  salt,)  at  least 
once  every  year,  and  then  by  an  experienced  hand  who  can  reach  the  vital  point. 
The  other  causes  named  will  not  often  occur  if  the  horse  is  properly  treated,  and 
care  taken  in  the  purchase  of  a  sound  animal.  Cribbing  must  be  considered  a 
vice,  and  not  an  unsoundness,  and  one  not  generally  witnessed  with  much  pleas- 
ure but  rather  with  disgust.     The  vice  can  be  remedied  by  pulling  a  leather 
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strap  around  the  horse's  neck  pretty  tight,  in  snch  a  manner  that  he  cannot  sack 
in  the  wind.  A  sheepskin  nailed  on  the  box  or  trough  where  he  eats  his  food 
is  a  good  remedy,  as  a  horse  in  his  dainty  taste  is  averse  to  everything  apper- 
taining to  flesh.  I  have  been  successful  in  curing  horses  of  this  trick  or  vice  by 
burning  the  inside  of  their  mouths,  along  the  inner  upward  range,  as  if  to  cure 
lampas.  I  conceived  the  idea  that  a  h^rse  must  have  some  cause  for  cribbing, 
and  that  it  might  be  a  tickling  sensation  in  his  upper  nippers,  or  from  pain  in 
that  region.  Kicking  and  biting  are  also  bad  habits,  for  the  cure  of  which  there 
are  many  reme^es  described  in  treatises  on  the  horse. 

TREATMENT. 

This  is  a  subject  which,  above  all  others,  is  entitled  to  serious  consideration. 
From  the  most  reliable  information  to  be  gleaned,  a  horse  in  a  state  of  nature, 
when  in  a  full  and  unrestrained  flow  of  animal  spirits,  boxmding  over  the  prairies, 
providing  his  own  forage,  and  supplying  his  own  wants,  is  not  subject  lo  many 
of  the  diseases  which  he  contracts  i^r  he  has  become  subservient  to  the  hand  of 
man.  The  contrast  between  his  noble  bearing  afiier  he  is  domesticated,  when  he 
is  turned  loose  to  roam  and  play,  and  the  spiritless,  jaded,  and  submissive  ap- 
pearance which  he  presents  under  the  ill  treatment  of  a  careless  cavalry,  artillery, 
or  extra  duty  soldier,  or  slovenly  farmer,  an  ignorant  savage,  or  an  intoxicated 
teamster,  is  revolting  to  every  benevolent  mind.  "A  righteous  man  regardeth 
the  life  of  his  beast,'^  is  a  divine  precept  on  which  the  human  law  is  presumed  to 
be  founded.  If  all  instances  of  its  violation  could  have  been  rigorously  and 
summarily  punished,  government  would  have  saved  millions  of  dollars,  and  thous-* 
sands  of  horses  that  met  an  untimely  end  might  now  be  actively  and  usefully 
employed.  . 

It  would  be,  however,  highly  improper  and  unjust  to  attribute  all  the  ills  of 
horse-flesh  to  neglect  or  ill  treatment.  It  must  be  apparent  to  every  reflecting 
mind,  that  the  aUowance  under  the  Revised  Regulations  for  the  Army  for  forage 
rations,  viz.,  fourteen  pounds  of  hay  and  twelve  pounds  of  oats,  com,  or  barley, 
is  not  sufficient  to  properly  sustain  a  horse  for  the  arduous  and  trying  duties  of 
an  active  catupaign. 

As  my  mind  has  been  fully  occupied  when  on  the  tented  field  with  this  sub- 
ject, I  have  searched  in  vain  for  an  example  to  justify  our  otherwise  liberal  gov- 
ernment in  the  distribution  of  the  scanty  rations  for  horses.  The  horses  pur- 
chased for  actual  service  were  generally  obtained  £rdm  States  and  localities  where 
grain  was  abundant,  and  at  low  prices,  and  they  were  not  stinted  in  food.  Very 
few  horses  that  are  in  use,  either  for  pleasure  or  business,  are  restricted  to  a  daily 
supply  of  twenty-six  pounds.  Forty  pounds  would  be  much  nearer  the  mark. 
The  horse  was  deprived  of  many  coniortB.  Shelter,  mangers,  boxes,  and  bed- 
ding were  exchanged  for  the  open  sky,  the  lariat,  nose-bag,  and  mother  earth, 
and  he  therefore  required  more  than  his  usual  amount  of  food  to  sustain  his 
wonted  vigor,  while  he  was  obtaining  less.  The  horses  in  the  army  also  suffered 
in  many  instances  for  the  want  of  salt,  and  as  there  was  no  provision  made  for 
it,  soldiers  who  knew  its  importance  took  the  rock-salt  used  in  salting  bacon, 
but  as  the  horse  has  a  very  dainty  palate  it  was  used  very  sparingly.  The  horses 
suffered  for  the  want  of  proper  treatment ;  perhaps  the  more  from  the  fact  that 
many  of  their  riders  and  drivers  had  had  very  little  or  no  experience  in  horse- 
manship, grooming,  or  feeding,  than  from  any  other  known  cause.  And  the 
exigencies  of  the  service  often  prevented  them  from  bestowing  that  care  and  at- 
tention which  health  and  vigor  required.     The  injunction — 

"  Up  hill  bear  bim,  down  hill  spare  him, 
On  the  level  let  him  trot,  ana  in  the  stable  forget  bim  not/* 

would  have  been  impracticable  in  many  instances.    Very  few  injuries  occur  to 
horses  from  excessive  labor  and  fatigue,  if  they  are  properly  treated  in  the  stable 
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afterwards.  The  state  of  his  body  should  be  well  examined,  and  if  too  worm,  he 
should  be  blanketed  and  guarded  against  sudden  chills,  and  no  feed  or  water 
administered  until  he  is  perfectly  cool,  and  then  only  in  small  quantities.  There 
is  perhaps  nothing  that  conduces  more  to  health  anS  strength  of  the  animal  than 
a  good  rubbing  with  a  wisp  of  straw  or  hay,,  and  hard  hand-rubbing,  which 
converts  flesh  into  muscle.  The  currycomb  and  brush  are  only  sufficient  to  rid 
him  of  the  dust.  These  applications  should  be  continued  daily  whether  the 
horse  is  in  use  or  not,  with  gentle  exercise.  The  finer  the  animal  the  more  caie 
and  attention  lie  will  require,  more  particularly  if  you  value  his  speed  and  good 
appearance. 

As  hay  forms  the  greatest  component  in  the  rations  of  a  horse,  care  should  be 
taken  that  he  has  it  at  proper  intervals,  and  particularly  should  the  quality  be 
well  scrutinized.  Mow-burnt  hay,  or  that  which  has  become  so  old  that  it  has 
lost  its  nutritive  and  saccharine  matter,  is  injurious,  and  even  poisonous.  The 
use  of  it  produces  hide-bound,  wastes  his  strength,  and  causes  excesdve  thirst 
Great  care  should  be  taken  not  to  let  a  horse  si^er  too  long  for  the  want  of 
water.  On  being  taken  out,  either  for  labor  or  to  be  ridden,  he  should  at  first  be 
used  moderately,  not  urged.  Otherwise,  with  a  full  stomach,  in  fast  riding  or 
driving,  particiJarly  against  a  hill,  you  may  impair  his  wind,  destroy  his  digestive 
powers,  and  perhaps  injure  him  for  life. 

POOD. 

It  frequently  occurred  in  the  army  that  the  usual  provender  composing  the 
forage  for  a  horse  could  not  be  obtained,  and  we  were  compelled  to  resort  to 
standing  grain,  such  as  wheat,  rye,  com,  oats,  barley,  and,  in  some  instances,  to 
beans  and  clover  hay.  When  this  wfis  the  case,  some  judgment  was  required 
in  regard  to  the  quantities  in  which  such  food  should  be  distributed.  Herb- 
age, green  and  dry,  constitutes  a  principal  part  of  the  food  of  the  horse.  The 
diiSferent  grasses  that  form  hay,  coming  to  perfection  at  difierent  periods  of  the 
year,jare  mowed  and  cured  when  some  are  too  ripe  and  others  too  green,  thereby 
forming  an  inferior  quality.  Farmers  have  been  negligent  in  sowhig  and  per- 
mitting too  many  different  grasses  to  grow  together  in  which  there  is  no  assiimla- 
tion.  Clover  and  timothy  can  grow  on  the  same  land,  to  better  advantage  than 
any  other  seedsf  although  the  former  ripens  much  earlier  than  the  latter.  This, 
however,  is,  to  a  very  great  extent,  only  the  case  in  the  first  season  of  mowing, 
as  the  timothy  eventually  eradicates  the  clover,  and  it  is  then  that  pure  timothy 
becomes  the  most  useful  and  valuable  hay  for  horse-feed. 

Clover  must,  however,  never  be  lost  sight  of.  Without  exception,  it  is  the 
great  fertilizer  of  the  land,  the  cheapest  and  the  best.  The  hay  it  produces,  if 
properly  cured  without  injury  from  rain,  and  cut  without  being  too  old,  may  be 
ranked  as  the  n^ost  nutritious  of  all  herbage  for  homed  cattle.  The  efibct  it 
produces  on  old  and  wom-out  soils,  by  its  roots  penetrating  the  ground  and 
thereby  enriching  the  soil,  is  astonishing.  The  farmers  of  Virginia  have  placed 
implicit  reliance  on  clover  as  food,  hay,  and  foi:  pasture ;  and  it  is  perhaps  not 
too  much  to  say,  that  in  the  land-killing  system  which  has  been  practiced  in  the 
sunny  South,  to  the  sowing  of  clover  seed,  and  sometimes  ploughing  it  down 
when  fully  grown,  they  owe  their  lives  and  living  more  than  to  any  other  cause. 

On  the  greasy  bottoms  of  the  Shenandoah,  Rappahannock,  Pamunky,  James, 
and  other  rivers,  where  the  fertility  of  the  soil  happens  to  be  almost  inexhaustible, 
I  have  been  surprised  that  farmers  have  not  tumed  their  attention  to  the  forma- 
tion of  timothy  meadows,  particularly  when  the  South  relied,  in  time  of  peace, 
for  that  article  upon  the  North, 

Baled  hay  was  principally  used  for  horses  in  the  army,  and  mostly  of  an  in- 
ferior description,  not  much  regard  having  been  paid  to  its  quality ;  besides,  it 
was  frequently  injured,  by  transportation  on  open  vessels,  by  rain  or  bilge- water 
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As  hay  is  one  of  the  great  oompotmds  in  the  rations,  it  should  not  be  fed  before 
it  has  undergone  fermentation,  nor  should  it  be  allowed  to  become  so  old  as  to 
lose  its  nutritive  and  sacoharine  properties.  In  the  former  case,  it  is  too  purga- 
tive; and  in  the  latter,  dry,  tasteless,  and  unwholesome. 

The  system  of  manger-feeding  is  becoming  more  general  among  farmers.  If 
proper  care  is  not  taken,  many  horses  will  waste  as  much  hay  as  thev  eat,  by 
culfing  the  best  part  and  trampling  the  balance  under  foot,  which  would  not  be 
the  case  if  hay  was  placed  in  a  rack.  The  economical  way  of  feeding  hay,  com 
fodder,  straw,  or  chaff,  would  be  for  farmers  and  others  to  provide  a  good  hay 
cutter  and  crusher,  and  to  place  the  provender  in  a  box,  pouring  sufficient  cold 
water  on  it  in  summer,  and  hot  in  the  winter,  to  dampen  it,  and  then  mixing  with 
it  sufficient  meal,  and  to  make  it  palatable  by  adding  a  few  handfuls  of  salt.  A 
proper  regard  should  be  had  to  the  expenditures  for  food.  When  hay  is  sellino' 
at  $A0  per  ton,  and  com  and  oats  at  less  than  two  cents  per  pound,  the  meal 
should  be  increased  and  the  hay  diriiinished.  Bran  or  ship-stun  can  frequently 
be  used  as  a  substitute  for  com  and  oatmeal,  or  mixed  with  it  to  considerable 
advantage.  It  may  be  proper  here,  before  the  different  kinds  of  food  for  a  hofee 
are  enumerated,  to  give  a  list  of  the  quantities  of  nutritive  matter  contained 
therein;  for  although  these  quantities  cannot  be  considered  as  expressing  the 
actual  value  of  each,  because  other  circumstances  seem  to  influence  their  effect, 
in  supporting  the  strength  and  condition  of  the  horse,  yet  many  useful  hints  may 
be  derived  from  it  by  tae  farmer,  when  he  considers  the  produce  and  capacities 
of  his  soil.  I  take  it  partly  from  the  list  of  Sir  Humphrey  Davy's  Agricultural 
Chemistry:  1,000  parts  of  wheat  contain  955  parts  of  nutritive  matter;  barley) 
920;  oats,  743;  peas,  574;  beans,  570;  potatoes,  230;  red  beet,  148;  parsnips, 
99 ;  carrots,  98.  Of  grasses,  1,000  parts  of  meadow,  (cat's  tail,)  98  parts  of  nutri- 
tive matter ;  other  grasses  averaging  about  75.  Cabbage,  73 ;  common  turnip,  4  2 ; 
long-rooted  clover,  39;  white  clover,  32;  lucerne,  23.  From  this  we  might  infer 
that  timothy  bay  contains  at  least  a  common  average,  and  that  com  and  rye 
contain  an  average  at  least  between  wheat  and  oats,  if  not  a  greater  amount.  It 
is  supposed  by  horse-men  that  unground  rye,  say  three  pints  a  dav,  fed  to  a 
stallion,  will  impart  more  vigor,  particularly  during  the  season  of  service  to 
mares,  than  any  other  grain.  A  handful  or  two  of  hempseed,  fed  daily  at  this 
season,  I  have  also  found  to  bo  of  practical  vjflue. 

Oats  have  been  selected  and  are  considered  the  proper  food  to  afford  the  prin- 
dpal  nourishment  for  the  horse,  and,  as  a  general  feed,  are  preferable  to  all  other 
grain,  more  particularly  for  cavalry  horses  and  for  horses  which  require  fleetness, 
endurance,  and  wind.  Much  care  should  be  taken  to  obtain  oats  of  the  best 
quality,  which  may  readily  bo  tested  by  their  weight.  The  standard  in  Penn- 
sylvania is  32  pounds  per  bushel.  In  fertile  soils  the  average  weight  falls  far 
below  this  standard;  in  the  sterile  or  lighter  soils,  it  invariably  comes  up  to  the 
standard.  The  weight  of  oats  is  also,  to  some  extent,  regulated  by  climate.  In 
the  glades  of  Pennsylvania,  they  frequently  weigh  from  36  to  45  pounds  to  the 
bushel.  I  have  obtained  and  sowed  the  glade  oats  in  Lancaster  and  Chester 
counties,  Pennsylvania,  and  have  always  found  that,  in  a  few  years,  they  deterio- 
rate in  weight  and  become  little  better  than  our  own.  Oats  should  be  old,  heavy, 
dry,  and  sweet ;  mow-burnt  or  musty  oats  should  be  carefully  avoided,  as  their 
use,  particularly  in  the  anny,  would  prove  very  deleterious  to  animals,  not  only 
fsdling  to  strengthen  them,  but,  in  many  cases,  producing  diseases  and  unfitting 
the  horse  for  actual  service.  .  In  endeavoring  to  remeay  this  evil,  I  have  fre- 
quently traversed  the  country  surrounding  our  camp  in  search  of  oats  in  the  straw 
or  stack,  and  if,  upon  careful  examination,  it  was  found  to  have  been  cut  at  the 
right  time,  and  to  have  a  sweet  odor,  I  would  purchase  and  distribute  it  amon^ 
teamsters,  and  the  artillery  and  cavalry  corps.  On  several  occasions  I  procured 
threshing  machines,  fed  the  oats,  and  distributed  the  straw  among  the  different 
hospitals,  to  be  used  as  beds  for  the  faithfiil  soldiers  to  rest  and  warm  their 
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weary  limbs.  Oat-straw,  for  feed,  is  considered  better  than  barley-straw,  but 
does  not  contain  so  much  nourishment  as  that  of  wheat.  The  ration  for  a  horse, 
as  I  Ijiave  observed  under  another  head,  is  12  pounds  of  oats,  com,  or  barley,  and 
14  pounds  of  hay.  It  was  very  difficult  sometimes  to  obtain  a  sufficient  quantity 
of  oats,  and  com,  which  formed  the  substitute,  had  to  be  relied  on,  not  from  choice, 
but  necessity.  '  Barley  was  seldom  used.  I  have  often  been  surprised  at  the 
refusal  of  teamsters  and  artillerymen  to  feed  com  instead  of  oats,  to  which,  pound 
for  pound,  it  is  preferable  for  horses  intended  for  slow  movements  in  cold  and 
inclement  seasons.  The  principal  supply  of  com  was  obtained  when  in  winter 
quarters.  An  order  would  be  issued  d[irecting  the  quartermaster  to  cut  all  the 
com  standing  within  a  certain  circuit,  stack  and  distribute  it  as  near  as  possible 
according  to  regulations,  using  the  fodder,  to  a  certain  extent,  for  hay.  In  locali- 
ties where  extensive  flouring  mills  had  been  or  were  in  operation,  large  quantities 
of  mill-feed  could  be  generally  obtained.  The  bolting-cloths  in  the  most  of 
these  mills  were  used  for  manufacturing  extra  fine  flour,  and  what,  in  our  part  of 
the  country,  was  termed  bran,  ship-stuff,  and  middlings,  became  mixed  in  a  gen- 
ei%l  mass,  as  mill-feed,  weighing  £rom  34  to  35  pounds  to  the  bushel.  When 
the  government  was  paying  from  75  to  80  cents  per  32  pounds  of  oats,  it  did  not 
require  much  discetnment  for  an  old  farmer  and  miller  to  make  large  purchases 
and  distribute  equal  quantities  of  mill-feod  and  oats,  particularly  among  the 
teamsters  and  others,  who  were  provided  with  b^xes  and  troughs  to  mix  and  water 
the  feed.  Very  few  vegetables  were  used.  Potatoes,  cabbages,  tumips,  &c., 
were  considered  as  more  and  better  suited  for  the  subsistence  of  soldiers,  and, 
like  poultry,  were  indiscriminately  devoured  without  regard  to  ownership.  Wheat 
is  seldom  used  as  food  for  the  horse,  its  price  being  generally  much  higher  per 
poxmd  than  any  of  the  other  cereals.  When  farmers,  however,  have  imaged 
or  unmarketable  samples  of  wheat,  it  is  sometimes  ground  for  horse  feed.  When 
the  price  is 'low,  say  seventy-five  cents  or  one  dollar  per  bushel,  and  com  and 
oats  higher  in  proportion,  wheat  may  be  economically  used.  The  fact  is  not 
generally  known  that  wheat  ground  and  properly  mixed  with  clean  rye  straw, 
or  a  pure  timothy  hay,  cut  from  a  half-inch  to  an  inch  long,  and  watered  suffi- 
ciently to  make  the  meal  all  adhere  to  the  straw  or  hay,  in  quantities  say  firom 
five  to  seven  pounds,  three  times  every  day,  will  impart  a  finer  skm  and 
color  to  the  horse  than  any  other  food.  Rye  should,  when  ground,  be  used  in 
the  same  manner.  Wheat  and  rye,  when  ground,  must  not  be  fed  to  a  horse 
without  being  mixed  with  hay  or  straw,  as  the  meal  adheres  to  the  roof  of  the 
mouth,  or,  when  swallowed,  will  clog  in  his  stomach.  While  wheat  contains 
more  nutritive  matter  than  any  other  grain,  it  also  contains  a  larger  proportion  of 
gluten,  or  sticky,  adhesive  matter;  and  while  it  beautifies  and  makes  a  horse 
look  mor^  sleek  and  smooth  than  any  other  food,  it  must  not  be  relied  on  when 
animals  are  intended  for  hard  labor,  either  on  the  farm  or  service  in  the  army. 
Glean,  dry,  heavy,  sweet  oats,  mixed  with  one-fourth  sweet,  parched  com,  well 
sifted,  free  from  dust,  with  little  hay,  making  up  the  deficiency  with  grain  (in 
kind,)  is  the  proper  feed  for  a  horse  used  in  the  cavalry  service,  or  when  speed 
and  endurance  are  requu'ed.  The  horse,  for  labor  on  the  farm,  for  teams  or 
artillery  service  in  the  army,  requires  more  bulk  and  weight  in  his  food,  as  he 
trudges  along  in  his  daily  toil. 

DISEASES. 

Many  of  the  diseases  by  which  horses  become*  afflicted  can  be  attributed  to 
the  exposm*e  which  they  necessarily  encounter,  scantiness  of  food,  imperfect  or 
no  grooming,  watering  and  feeding  when  too  warm,  suffering  too  long  for  food 
and  water,  and  then  from  a  want  of  proper  judgment  in  the  distribution.  Many 
others  may  properly  be  attributed  to  want  of  proper  rest.  A  horse  being  a 
watchful  animal,  easily  awakened,  and  seldom  caught  napping,  even  in  the  still 
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hours  of  midnight,  it  may  readily  be  sapposed  that  very  little  of  his  time  is  con- 
smned  in  nature's  calm  restorer,  sleep.  This  leads  us  to  suppose  that  from  his 
conformation  he  requires  very  little ;  but  the  constant  noise  of  a  camp  life  inter- 
feres with  the  small  amount  of  rest  and  sleep  that  is  essential.  It  is  asserted 
that  some  horses  never  lie  down,  but  sleep  while  standing.  This  is  the  case 
sometimes,  but  certainly  only  to  a  very  trifling  extent.  The  fact  is  well  estab- 
lished that  all  animals  only  increase  in  flesh  and  fat  when  lying  down ;  and, 
on  the  other  hand,  lose  the  same  in  the  arduous  tasks  which  they  are  required 
to  perform.  Therefore,  to  the  loss  of  proper  rest  and  sleep  may,  in  a  great 
measure,  be  attributed  the  wearing  out  and  premature  death  of  many  horses. 

On  our  onward  march  to  Richmond,  after  passing  the  formidable  fortifications 
at  Centreville  and  crossing  Bull  run,  we  soon  came  within  sight  of  the  plains  of 
Manassas.  It  was  a  favorite  and  mistaken  idea  to  encamp  on  the  grounds 
deserted  by  the  enemy,  who  had  destroyed  by  fire  all  property  of  a  combustible 
character  designed  for  the  use  of  man  or  beast,  and  carefully  left  behind  all  dis- 
eased and  worthless  animals.  On  arriving  at  our  place  of  encampment  I  re- 
ported to  the  commanding  general  that  I  had  observed  a  number  of  horses  in- 
fected with  that  horrible  and  contagious  disease,  the  glanders.  The  cold  lead 
was  soon  applied  to  some  of  them,  and  they  were  despatched.  The  disease, 
however,  formed  subjects  for  courts  of  inquiry  and  inspection.  When  the  com- 
manding general  became  acquainted  with  the  facts  he  issued  a  peremptory  order 
to  have  all  the  horses  infected  with  the  disease  shot,  and,  at  my  suggestion,  ap- 
proved a  requisition  for  a  large  amount  of  assafoBtida,  which  was  applied  to  the 
bridle-bits  of  horses  in  the  service,  and  others  were  required  to  have  their  water- 
ing buckets  well  saturated  with  that  disinfectant. 

A  horse  sometimes  passes  through  different  stages  of  disease  before  it  finally 
ends  in  glanders;  the  first  of  which  may  be  called  mud-scald  or  hoof-rot,  the 
second  fimsy,  and  the  last  glanders.  There  are,  however,  three  distinct  kinds 
of  glanders.  The  principal  diseases  that  came  under  my  immediate  notice  while 
in  the  army  w^re  colds,  colic,  distempers,  and  those  just  named  ;  but  as  I  do  not 
ndsh  to  invade  the  province  of  the  veterinary  surgeon,  I  shall  not  dwell  upon 
their  proper  treatment. 

THE  FALL  OF  THE  HOBSE. 

I  know  no  better  way  of  closing  this  discussion  o^the  usefulness  and  treatment 
of  the  horse  than  by  copying  the  following  description  of  the  numerous  purposes 
to  which  his  carcass  is  applied  in  European  cities :  '^  When  the  horse  falls  he  is 
bled,  and  his  blood  is  preserved  for  the  use  of  the  dyer ;  the  mane  and  tail  are 
next  cut  ofiT  for  the  manufactm-er  of  sieves,  hair-cloths,  and  bow-strings  for  the 
violin ;  the  shoes  are  taken  off  for  the  nailer ;  the  hoofs  are  cut  off  for  combs  of 
various  kinds  and  other  horn  work,  and  a  portion  of  the  feet  goes  to  the  glue- 
maker  ;  the  skin  is  stripped  off  for  the  tanner,  who  converts  it  into  excellent 
leather  for  boots,  harness,  &c.,  and  the  collar-maker  finds  it,  in  it^  rough  state, 
the  best  material  for  cart  harness.  The  flesh  is  then  cut  up  for  tuo  camiverous 
beasts  in  menageries,  or  for  dogs ;  and,  though  without  knowing  that  there  are 
(h}TK)phagi)  a  club  of  horse-eaters,  who  regmarly  advertise  their  club  days,  some 
of  our  fellow-creatures  are  regaled  in  the  cheap  eating-houses  of  great  cities  with 
delicate  bits  of  carcass,  in  the  form  of  pateSj  pretended  beefsteaks  or  soup. 
When  the  flesh  and  fat  have  been  removed,  the  stomach  and  intestines  are  laid 
aside  for  machine  straps  and  strings  for  musical  instruments,  and  are  often  sold 
for  the  latter  purpose  as  the  best  Naples  cords ;  the  ribs  are  turned  into  buttons 
and  children's  toys ;  the  larger  round  bones  serve  for  tweezers,  whistles,  ferrules, 
knife-handles,  cups  and  baUs,  dominoes,  &c.,  and  the  large  flat  bones  arc  of  use 
to  the  toy  men  for  many  things ;  even  the  teeth  are  useful  when  polished  for  the 
dentist,  and  for  many  porposea  for  which  ivory  is  usually  required.     The  bones 
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of  the  head  are  either  oonsmned  in  heating  fomaees  or  crushed  into  dost  for 
manure.  The  remainder  of  the  carcass  is  burnt,  and  by  this  process  it  produces 
ivory-black,  soot-bhick,  and  valuable  manure ;  and  from  the  fat  is  extracted  a 
coarse  oil,  which  is  used  by  mechanics." 


"IMPROVED  IglENTUCKY  SHEEP." 


BY  ROBBBT  W.  SCOTT,  XSAB  rEANKFORT,  KENTUCKY. 


Ths  sheep  which  are  called  '^  native,^  or  ''  common,"  in  the  west,  ore  a  hardy 
and  prolific  variety ;  but  they  are  deficient  in  size,  in  thrift,  and  in  fleece. 
Though  the  general  diffusion  of  them  proves  thek  adaptation  to  the  drcum- . 
stances  in  which  they  are  placed,  yet  it  is  well  known  that  the  tendency 
which  all  animals  have  to  adapt  themselves  to  climate  and  subsistence  may  be 
materially  modified  and  controlled  by  judicious  crossing,  and  that  the  improve- 
ment made  by  these  crosses  becomes  permanent,  and  thereby  stamps  distinct 
varieties  of  the  same  class  of  animals.  Chiefly  by  these  influences  (crosses,  cli- 
mate, and  subsistence)  the  Bakewell,  Oxfordshire,  Saxony,  and  other  varieties 
of  sheep  have  been  produced ;  and  their  distinctive  features,  in  congenial  locali- 
ties, are  as  indelible  as  those  of  the  stocks  from  which  they  were  produced.  In 
the  same  manner,  no  doubt,  still  other  varieties  may  be  produced ;  nor  does  there 
appear  to  be  any  insuperable  difficulty  in  blending,  in  the  same  animal,  any  num- 
ber of  valuable  qualities  which  are  not  actually  antagonistic  to  each  other. 
These  principles  extend  even  to  points  of  fancy  merely.  For  example,,  some 
breeds  of  sheep  are  hornless,  while  others  have  two,  others  three,  and  others  still 
have  four  horns.  The  Syrian  shepherd  delights  in  a  breed  whose  tails  aro  so 
long  and  fat  that  wheels  are  required  on  which  to  draw  them  over  the  pastures ; 
but  we  prefer  sheep  with  short  tails,  and  perhaps  a  breed  might  bo  produced  as 
destitute  of  them  as  are  dogs  of  some  breeds. 

There  are  other  valuable  ©onsiderations  which  make  the  frequent  crossing  of 
sheep  desirable,  if  not  indispensable.  Dr.  G.  H.  Dadd,  in  his  American  Cattle 
Doctor,  page  248,  says :  "  It  is  now  a  well-ascc'rtained  fiict  that  health  and  vigor 
can  only  be  perpetuated  by  not  running  too  long  on  the  same  blood.  The  best 
variety  of  sheep  I  have  ever  known  (putting  fineness  of  fleece  aside)  was  the 
mixed  Bakewell  and  South  Down."  Sir  Robert  Smith,  in  his  prize  essay  for  the 
English  Royal  Agricultural  Society,  says :  "  Having  tried  experiments  in  every 
possible  way,  I  do  not  hesitate  to  express  my  opinion  that,  by  proper  and  judi- 
cious crossings  through  several  generations,  a  most  valuable  breed  of  sheep  may 
bo  raised  and  established." 

The  tendency  of  all  improved  breeds  of  all  domestic  animals  to  relapse  to 
their  original  status  when  they  are  neglected  or  abused,  is  no  proper  discourage- 
ment to  this  course  of  improvement,  for  such  a  policy  would  condemn  the  adop- 
tion of  all  our  best  breeds  of  horses,  cattle,  sheep,  and  hogs ;  for  all  have  been 
produced  by  careful  and  judicious  crossing  and  selection,  and  all  improvements 
in  stock  can  be  fully  maintained  only  by  a  reasonable  share  of  the  same  care  and 
judgment  by  which  the  improvement  was  originally  effected. 

None  of  the  previously  existing  breeds  seemed  to  possess  all  the  requirements 
of  sheep  for  the  great  west  and  south ;  the  native  sheep  were  inferior  in  carcass 
and  in  fleece ;  the  Cotswolds  were  too  delicate,  when  young,  to  bear  exposure  to 
om*  wet  seasons ;  the  fleece  of  the  South  Down  was  too  short,  and  the  Merino  was 
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too  small.  Acting  on  these  impressions,  the  writer  has  perseveringly  endeavored 
for  over  thirty  years,  to  combine  in  the  same  animal  the  hardiness  and  prolific 
quality  of  the  native  sheep,  the  size  and  weight  of  fleece  of  the  Cotswold,  and  the 
symmetry  of  form  and  deUcacy  of  mutton  of  the  South  Down  ;  and  also  to  com- 
bine in  the  same  Qeeces  the  weight  and  length  of  the  Cotswold,  with  the  thick- 
ness and  softness  of  the  Merino.  My  success  has  been  so  great,  and  the  sale 
and  difliision  of  them  has  been  so  wide,  that  I  am  gratified  to  be  able  to  give, 
through  the  popular  Report  of  the  A^cultural  Department,  the  following  his- 
tory of  the  improvement : 

In  the  beginning  about  thirty  ewes  were  selected  from  a  flock  of  unimproved 
common  sheep,  and  they  were  bred  to  a  very  large  and  fine  Saxony  or  Merino 
ram,  the  object  being  to  give,  in  the  offspring,  more  thickness  to  the  fleece  and 
more  fineness  to  the  fibre  of  the  wool.  This  step  was  thought  advisable  before 
uniting  the  coarse  fleeces  of  the  native  sheep  with  the  coarse  and  still  more  open 
fleeces  of  the  large  imported  varieties,  and  the  effect  was  satisfactory.  The  ewe 
lambs  of  this  cross  were  bred  on  the  first  of  October,  after  they  were  one  year 
old*  to  an  imported  Bakewell  buck,  of  large,  full,  round  carcass,  and  a  heavy 
fleece  of  long  wool.  The  ewe  lambs  of  this  latter  cross  were  also,  in  due  time, 
bred  to  an  imported  South  Down  buck,  of  large  size  and  high  form,  the  object 
now  being  to  infuse  into  the  progeny  that  active,  sprightly,  and  thrifty  disposi- 
tion, and  highly  flavored  and  bfautifully  marbled  mutton  for  which  the  South 
Downs  are  so  justly  celebrai^d  This  object  was  also  successfully  obtained. 
The  wethers  of  this  cross  were  the  delight  of  the  epicure,  while  the  value  of  the 
fleece  was  not  diminished,  as  much  being  gained  by  increasing  the  number  of 
fibres  to  the  square  inch  as  was  lost  in  the  length  of  them. 

The  next  cross  was  made  by  a  ram  which  possessed,  in  combination,  many  of 
the  good  qualities  which  it  was  desired  to  perpetuate  in  the  flock.  He  was  three- 
fourths  Cotswold,  and  one-fourth  South  Down — a  large,  hardy,  active  sheep, 
with  a  thick  and  heavy  fleece,  and  his  progeny  possessed  the  same  qualities  in 
an  eminent  degree.  The  two  next  crosses  were  made  by  pure-blood  Cotswolds; 
and  the  next  by  a  very  fine  full-blood  Oxfordshire  ram,  of  remarkable  softness 
ana  silkiness  of  fleece.  They  were  all  animals  with  short  necks,  round  barrels, 
broad  backs,  and  full  briskets.  They  added  to  the  flock  still  more  weight  of 
carcass  and  fleece ;  while  the  texture  of  the  latter  and  the  delicate  flavor  of  the 
former  were  not  perceptibly  impaired,  and  therefore,  in  the  next  fall— of  1853 — 
the  flock  was  divided  between  two  fine  full-blood  Cotswolds. 

Every  one  of  these  crosses  was  perceptible  in  the  flock,  (blended,  but  still 
manifest,)  in  the  character  and  habits,  as  well  as  in  the  carcass  and  in  the  fleece; 
but  in  some  a  particular  cross  predominated,  which  was  naturally  to  be  expected, 
on  account  of  the  recentness  of  the  improvement.  In  order  to  obliterate  these 
discrepancies,  and  to  produce  complete  uniformity  in  the  flock,  it  was  bred,  in 
1864,  to  five  select  rams  of  my  own  breeding.  Two  of  these,  two  years  old,  and 
a  grown  ewe  appear  in  the  accompanying  engraving.  The  progeny  showed  a 
reasonable  accomplishment  of  the  object ;  and,  though  there^  was  some  variation 
in  their  carcasses  and  fleeces,  still  they  were  in  all  respects  beautiful  and  valua- 
ble animals  of  their  kind. 

In  the  fall  of  1855,  in  order  to  carry  out  the  same  design,*  I  tried  chiefly  to  a 
mixed  ram,  whose  pedigree  showed  Cotswold,  Oxfordshire,  Teeswater,  and  South 
Down  blood.  He  was  a  highly  formed  and  finely  finished  sheep,  of  large  size 
and  a  thick  fleece,  of  medium  length  and  fineness  of  fibre,  and  his  lambs  pos- 
sessed great  beauty  and  value. 

In  1856  I  bred  chiefly  to  a  large  and  fine  Cotswold,  and  in  1857  to  him  and 
to  a  ram  of  mixed  blood,  the  ewes  being  so  selected  and  bred  as  to  produce  a 
more  complete  uniformity  in  the  progeny — ^those  having  a  predominance  of 
South  Down  and  Merino  being  bred  to  die  Cotswold,  and  those  having  a  pre- 
dominance of  Cotswold  qualities  being  bred  to  the  mixed-blood  ram.     In  1858 
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two  large  and  fine  rams  of  my  own  breeding  were  nsed  in  the  same  manner,  and 
for  the  Bame  objects  chiefly,  viz :  to  give  nniformity  and  stability  to  the  flock. 
A  few  ewes  were  also  bred,  in  1858,  to  a  very  fine  mixed-blood  ram,  which  was 
a  perfect  model  of  syminetry,  and  which  had  taken  a  premimn  at  the  State  fair, 
in  Louisville,  in  that  year.  In  October,  1859,  the  flock  of  about  one  hundred 
ewes  was  again  selectiMi,  and  bred  with  a  view  to  the  same  object,  about  one-half 
being  bred  to  the  above  premium  animal,  and  the  remainder  to  a  fine  *'  Improved 
Kentucky''  sheep,  which  had  a  fleece  of  remarkable  length,  fineness  of  fibre,  and 
was  of  good  size  and  fine  form. 

By  this  time  these  sheep  were  as  essentially  alike  and  uniform,  maintained 
their  Identity  and  imparted  their  qualities  as  surely,  as  sheep  of  any  other  breed. 
They  had  been  exhibited  with  success  at  many  State  and  county  fairs,  and  had 
been  sold  and  sent  to  almost  every  State  in  the  west  and  south,  even  to  Cali- 
fornia ;  and  all  which  I  could  raise  from  a  flock  of  about  one  hundied  ewes 
found  ready  sale  at  the  uniform  price  of  thirty  dollars  for  those  one  year  old  and 
under. 

Since  1860  well-selected  rams  of  my  own  breeding,  and  those  of  Leicester  and 
of  Cotswold  blood,  have  been  used  in  such  manner  as  to  impart  some  valuable 
qualities  either  to  the  fleece  or  the  carcass,  or  to  the  constitution  of  the  progeny ; 
pure  Gotswolds,  superior  in  form  and  size  and  fleece,  being  raised  in  1865  and 
1866. 

ADAPTATION  TO  THE  CLIMATE  AND  SUBSISTENCE  OP  THE  WEST  AND  SOUTH. 

In  a  country  which  is  comparatively  new,  and  in  which  stock  raising  is  con- 
ducted on  an  extensive  scale,  housing  in  winter  is  necessanly  expensive  and 
troublesome,  and  it  is  impracticable  except  with  those  animals  which  are  very 
valuable  and  very  delicate.  Hence  the  necessity  that  sheep,  which  are  generally 
regarded  as  of  inferior  importance,  should  be  capable  of  self-protection,  as  far  as 
is  possible.  Indeed,  it  is  doubtful  whether  any  breed  of  sheep  which  requires 
housing  in  winter  can  become  a  generally  popular  and  practically  successful 
breed  in  the  west  and  south.  Living  at  all  times  in  the  open  air,  their  subsist- 
ence must  be  of  such  a  character  that  they  can  gather  it  at  all  times  for  them- 
selves, or  which  can  be  given  them  at  but  little  expense  or  trouble.  Climate 
and  subsistence  are  both  known  to  have  material  influence  even  on  the  fleece  of 
the  sheep ;  and  so  much  does  the  character  of  the  food  aflect  the  quality  of  the 
wool  that  the  same  individual,  by  a  change  of  food,  may  be  made  to  produce, 
at  different  shearings,  wool  of  widely  varied  quality  and  value.  •  Luxuriant  and 
coarse  vegetation,  grown  on  limestone  soils,  is  more  favorable  to  the  growth  of 
longer  and  coarser  wool ;  but  this  tendency  may  be  qualified  by  judicious  cross- 
ing, and  the  growth  of  fine  wool  in  the  west  must  be  sustained  by  an  occasional 
infusion  of  fresh  blood  firom  the  more  congenial  climates  of  Andalusia  or  New 
England,  and  thus  a  superior  article  of  medium  wool  may  bo  produced. 

The  "  Improved  Kentucky"  sheep  (that  is  the  name  by  which  they  have  been 
long  and  widely  known)  have  always  faced  the  bleakest  winters  and  the  hottest 
and  the  diiest  summers  without  any  protection,  except  that  which  nature  has 
given  them,  and  yet  they  have  been  almost  entirely  fi'ee  from  all  disease,  espe- 
cially from  the  coughs,  which  often,  in  winter,  afiect  sheep  of  the  fine  wool 
breeds ;  and  they  have  been  equally  free  from  the  snuflBles  and  foot-rot,  which 
have  been  so  fatal  to  the  long  wool  breeds.  In  springs  and  summers  of  exces- 
sive rains,  clothed  to  the  knees  and  to  the  ears  by  a  thick,  long,  and  impenetrable 
fleece,  they  bid  defiance  to  the  wind,  rain,  and  snow,  and  seem  at  all  times  to  be 
comfortable  and  sprightly.  In  summer  they  are  changed  fix>m  pasture  to  pas- 
ture, and  they  devour  almost  every  green  weed.  In  winter  short  grass  is  all 
they  require,  and  if  that  cannot  be  aflforde4  them  they  will  take  their  com 
fodder  with  the  cattle,  and  thrive  well  upon  it,  though  at  lambing  time,  like 
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other  sheep,  they  require  a  more  saocolent  diet.  My  stock  sheep  have  never 
been  led  with  grain  at  anytime,  and  when  in  winter  they  have  been  admitted  to 
a  hay  stack,  they  have  seemed  to  prefer  the  com  fodder. 

THEIH  THRIFTY  AKT>   PROLIFIC   CHARACTER. 

In  the  month  of  August,  in  each  year,  any  aged,  inferior,  or  declining  ewes 
are  taken  from  the  flock;  and  on  being  separated  from  their  lambs  and  put  on 
good  grass,  they  soon  make  excellent  mutton.  Only  the  most  healthy,  tincly- 
formed,  and  well-woolled  ewes  are  kept  as  breeders;  and  the  utmost  care 
has  been  taken,  and  no  reasonable  expense  has  been  spared,  to  secure  rams  to 
breed  to  them  of  a  similar  character,  and  which  would  impart  some  superior 
qualities  to  the  flock ;  and  no  ram  has  ever  been  used  with  any,  even  the  slightest, 
taint  of  disease  upon  him.  In  this  manner,  and  by  frequent  crosses  with  animals 
which  v/cre  not  even  remotely  related  to  each  other,  ^except  in  the  cases  and  for 
the  piuposes  above  stated,)  and  also  by  crossing  witf  rams  of  different  breeds, 
without  making  violent  crosses,  a  degree  of  health  and  yigoi  has  been  infused 
into  this  breed,  which,  I  feel  assured,  is  not  surpassed,  if  indeed  it  is  equalled,  in 
any  other.  So  great  is  their  tendency  to  take  on  flesh  and  fat,  that  ewes  which 
lose  their  iambs  not  unfrequently  become,  on  grass  alone,  too  fat  to  breed ;  and 
in  several  instances  I  have  seen  fully  three  inches  of  fat  on  the  ribs,  after  being 
dressed  for  mutton,  though  fed  on  grass  only. 

As  to  their  prolific  character,  native  ewes,  under  favorable  circumstances,  very 
frequently,  if  not  most  commonly,  have  twins,  and  l)eing  good  nurses,  generally 
raise  them  well.  Notwithstanding  the  accidents  to  which  they  are  liable,  in  the 
absence  of  a  regular  shepherd,  and  despite  the  rigors  of  winter  endured  without 
shelter,  I  have  often,  when  the  flock  was  smaller  than  at  present,  raised  one- 
third  more  lambs  than  there  were  ewes,  and  have  rai'ely  failed  to  raise  as  many 
lambs  as  ewes  even  under  unfavorable  circumstances. 

As  it  is  not  desirable,  for  many  reasons,  that  sheep  should  have  the  size  of 
bullocks,  other  valuable  qualities  have  not  been  sacrificed  to  obtain  a  large  car- 
cass alone.  Perhaps  they  are  now  fully  as  large  as  is  compatible  with  that  activity 
of  habit  which  is  indispensable  to  a  breed  which  shall  come  into  general  use  in 
the  west  and  south.  Larger  and  less  active  animals  will  always  be  more  liable 
to  the  sheep-rot  and  depredations  of  dogs,  their  flesh  will  be  less  captivating 
both  to  the  eye  and  to  the  palate,  and  the  animals  will  be  less  capable  of  roaming 
in  quest  of  food  over  large  pastures  and  prairies. 

None  of  these  sheep  have  ever  been  fully  fatted,  and  their  weights  carefully 
noted,  within  my  knowledge ;  but  a  few  years  since,  I  sold  sixteen  wethers  of 
this  breed  to  a  sheep-dealer  and  farmer,  at  fifteen  dollars  per  head,  and  he  wrote 
me :  "I  sold  them  at  $25  per  head,  and  the  person  I  sold  them  to  did  well  with 
them.  They  took  the  premium  over  a  fine  lot  of  Cotswold  wethers.  I  consider 
them  better  than  the  Cotswold  for  mutton  and  wool,  and  think  they  feed  more 
kindly  than  any  sheep  I  ever  saw.  They  were  pronounced,  by  all,  the  best 
sheep  in  the  market."  I  extract  from  my  sheep  register  the  tbllowing  weights 
of  some  of  them,  taken  in  the  month  of  August:  A  yearling  ram,  174  pounds; 
a  two-year-old  ram,  never  shorn,  224  pounds;  a  grown  ewe,  162  pounds;  a  ewe 
lamb,  114  pounds;  all  weighed  off  of  grass,  without  extra  keeping  of  any  kind. 

The  engraving  represents  a  two-year-old  ewe,  and  a  ram  and  ewe  about  nine 
months  old.  They  were  driven  from  the  snow-covered  pastures,  with  only 
grass  and  fodder  as  their  feed,  and  weighed  as  follows:  Two-year-old  ewe,  188 
pounds;  ram  lamb,  108  pounds;  ewe  lamb,  106  pounds;  each  about  nine 
months  old. 
22 
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WEIGHT  AND  CHARACTBR  OF  THBTB  FLEECES. 

The  fleeces  of  these  sheep  vaiy  from  eight  to  fifteen  pounds,  the  whole 
flock  of  over  one  hundred  breeding  ewes  having  averaged  over  eight  pounds 
of  merchantable  wool,  free  from  burs,  tags,  &c.j  and  tiiough  not  washed  on 
the  sheep's  back,  still  clean  enough  for  domestic  manufacture.  Though  the 
fleeces  of  these  sheep  (like  those  of  all  other  breeds)  are  not  perfectly  uniform  as 
to  length,  thickness,  and  fineness  of  fibre,  still  there  is  a  general  uniformity,  and 
the  diversity  is  of  no  practical  disadvantage.  Theu:  wool  is  longer  than  that  of 
any  sheep,  except  those  of  the  Cotswold  family,  and  is  equal  in  length  to  that  of 
many  individuals  of  that  family,  while  it  greatly  excels  the  wool  of  the  Cotswold 
in  fineness  and  softness  of  fibre,  and  in  the  number  of  fibres  to  the  square  inch. 
In  some  individuals  it  is  wavy  or  curly,  but  it  is  never  hareh  or  wiry.  Except 
the  face  and  the  legs  below  the  knees,  the  whole  body  is  covered  ^vith  a  close 
and  compact  fleece,  which,  when  full-grown,  leaves  no  open  line  on  the  back,  as 
with  the  Cotswold  J  but  gives  a  perfect  protection  to  the  sheep,  and  causes  them 
to  present  a  smooth,  handsome,  and  poilly  appearance.  Their  fleeces  have 
enough  of  grease  and  gum  to  preserve  the  softness  and  vitality  of  the  fibres,  even 
to  their  ends,  but  not  so  much  as  to  give  the  sheep  a  dark  and  duty  appearance. 
Their  wool  receives  domestic  dyes  without  any  washing  whatever,  is  easilv 
oleaned  on  the  sheep's  back,  and  when  it  is  washed  in  soft  water,  with  soap,  it 
readily  becomes  very  white,  receives  chemical  'dyes,  and  preserves  its  lustre  per- 
fectly. It  has  generally  commanded  fi*om  three  to  five  cents  per  pound  more 
than  any  other  wool,  in  the  mai'kets  of  the  vicinity;  and  I  desu*e  to  refer  to  the 
opinions  of  several  extensive  and  intelligent  manufacturers  who  have  bought  it 
freqpently.  Mr.  L.  C.  Stedman,  of  Georgetown,  says :  "  As  regards  the  wool  of 
your  sheep,  I  think  very  highly  of  it,  being  strong  and  well  adapted  to  our  use 
for  domestic  purposes;  cards  and  spins  well,  and  makes  a  good,  strong  fabric.'^ 
Mr.  J.  W.  Martin,  of  Midway,  says:  "It  is  in  aU  respects  superior  wool,  and 
peculiarly  adapted  to  the  manufacture  of  jeans  and  linseys,  and  we  have  paid 
more  per  pound  for  it  than  for  any  other  wool."  Mr.  S.  L.  Brownell  (an  exten- 
sive and  experienced  manufacturer  of  Louisville)  says:  "I  noticed  particularly 
its  working  qualities,  and  believe  tliat  no  cross  of  wool  could  bo  efiected  that 
would  improve  its  working  character.  It  seems  to  have  a  length,  strength,  and 
texture,  and  at  the  same  time  firmness,  fineness,  and  softness  of  staple,  which 
render  it  peculiarly  adapted  to  southern  and  western  manufacture  and  wear. 
Your  slieep  will  produce  yearly  eight  pounds." 

Mr.  Joseph  Gorbut,  of  Woodford  county,  says:  "I  can  and  do  with  pleasure 
say  that  wo  prefer  the  wool  of  your  *  Improved  Kentucky '  sheep  to  that  of  any 
other  we  have  over  used.  When  wo  take  into  consideration  the  fineness  of  the 
texture,  the  length  and  evenness  of  the  staple,  the  weight  of  the  fleece,  its  clear- 
ness of  gum,  (losing  less  in  scouring  than  any  other  of  any  kind,)  we  can  say 
that  we  prefer  the  wool  purchased  of  you  to  any  other  we  use ;  and  in  conse- 
quence have  for  years  recommended  our  customers  to  supply  themselves  with 
your  'Improved  Kentucky'  sheep." 

PACTS  AND  OPINIONS  CONCEmflNG  TILE  '* IMPROVED  KENTUCKY"  SHEEP,  FKOM 
INTELLIGENT  AND  PHOMINENT  PERSONS. 

Cont(»mplating  a  publication  concerning  these  sheep,  and  knowing  that  the 
best  test  of  then*  merits  was  the  practical  experience  of  those  to  whom  I  had  sold 
them  dm-ing  many  years,  I  addressed  a  letter  to  a  number  of  the  most  expe- 
rienced, prominent,  and  intelligent  purchasers  of  them,  requesting  a  brief  and 
candid  statement  of  their  opinions,  and  their  success  with  them ;  and  I  enclose, 
in  their  own  hinguage,  extracts  from  replies  which  have  been  received  up  to  the 
present  time,  all  of  which,  I  am  thanldul  to  be  able  to  say,  are  quite  favorable. 
Their  full  addi'css  is  given,  so  as  to  serve  others  for  futurereference. 
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Mr.  William  L.  French,  Lontre,  Audrain  connty,  Missouri,  says:  *^I  have 
been  breeding  them  for  a  number  of  years,  and  consider  them  tJie  sheep  for  this 
part  of  the  country.  Their  size,  weight,  and  quality  of  fleece,  early  maturity, 
thriftiness,  &c.,  put  them  ahead,  in  my  opinion,  of  any  other  breed.  I  have 
crossed  them  with  the  common  sheep,  the  Cotswold,  and  the  South  Down.  The 
cross  on  the  common  ewes  was  remarkable ;  a  great  many  of  the  lambs  look  as 
though  they  might  be  full  blood.  The  cross  on  the  Cotswolds  and  South  Downs 
improved  the  produce  of  the  former  by  earlier  maturity,  and  by  thickness,  weight, 
and  fineness  of  fleece,  and  of  the  latter  by  increased  size,  and  weight  of  fleece. 
I  have  always  found  ready  sale  for  my  lambs  at  good  prices." 

From  Mr.  R.  H.  Brackin,  of  Smyrna,  Tennessee :  "It  gives  me  pleasure  to 
add  my  testimony  as  to  the  superiority  of  your  *  Improved  Kentucky '  sheep.  The 
lot  which  I  purchased  of  you  did  well.  I  was  not  able  to  supply  the  demand 
for  ram  lambs,  at  twenty-five  dollars  per  head,  all  of  which  gave  good  satisfac- 
tion. I  raised  from  one  of  the  ewes  two  lambs  which  weighed  (at  five  months 
old)  105  and  111  pounds  gross,  and  clipped  5^  and  6  pounds  of  wool;  they 
brought  me  $50.  The  mother,  when  I  sold  the  lambs,  weighed  one  hundred 
and  seventy-five  pounds.  Another  lamb,  at  six  months  old,  weighed  122  pounds, 
clipped  6  pounds,  and  brought  me  $25,  1  have  had  in  my  flock  the  pure  New 
Oxi'ordshire,  the  three-fourths  Cotswold,  and  the  '  Improved  Kentucky,'  and,  of 
course,  had  an  opportunity  of  observing  then:  adaptation  to  our  climate,  and  their 
fattening  quality,  &c.  The  Kentuckies,  in  my  opinion,  stand  at  the  head  of 
thelist.^ 

From  Mr.  J.  D.  Reinhardt,  of  Lamar,  Mississippi:  "As  regards  the  sheep 
which  you  sent  me  of  your  'Improved  Kentucky'  breed,  after  close  observation 
and  oomparison  with  other  breeds  which  have  claims  upon  the  public,  I  can 
safely  say  that  yours  are  the  best  for  this  climate,  and  our  short  pastures.  They 
yield  more  than  twice  as  much  wool ;  are  very  hardy,  and  quite  as  prolific  as  the 
native.  They  are  better  suited  to  our  climate  than  the  larger  breeds  of  sheep, 
on  account  of  their  easy  keep ;  and  their  wool  is  better  suited  to  our  wants  than 
the  coarser  wool.  My  sheep  yielded  fleeces  of  eleven  and  twelve  pounds  at  one 
year  old." 

From  Mr.  E.  Carlin,  of  Franklin,  Loui»ana :  "  They  were  very  prolific,  per- 
fectly healthy  at  all  times,  and  in  fine  order  with  no  other  care  but  the  grazing 
of  our  common  pastures.  I  think  they  «xe  more  suitable  and  better  adapted  to 
this  climate,  and  to  our  pastures,  than  any  other  breed." 

The  following  is  from  Mr.  H.  H.  Rutherford,  of  Hardinsburg,  Indiana,  Feb- 
ruary 2, 1867 :  "The  fleece  of  a  two-year-old  ram  weighed  eleven  pounds,  shorn 
in  February,  and  the  sheep  weighed  one  hundred  and  ninety-three  pounds  after 
being  shorn  and  having  been  wintered  as  stock  sheep.  They  were  well  liked  by 
everybody,  and  sold  readily." 

The  following  is  from  JVIrs.  Ellen  Tznaga,  an  intelligent  and  enterprising  lady 
planter,  of  Water  Proof,  Louisiana,  Maich,  18G7:  ^*  The  sheep  you  sent  mo 
(some  years  since)  were  a  splendid  breed,  and  have  done  very  well.  The  wool  is 
particularly  fine,  for  large  sheep,  and  the  mutton  excellent." 

The  following  is  from  Mr.  W.  F.  Gray,  of  Nashville,  Tennessee,  January  31, 
1867  :  "  So  far  as  my  observation  goes  I  most  emphatically  and  unhesitatingly 
assert  that  the  sheep  which  I  purchased  of  you  are  unsurpassed  by  any  in  this 
or  any  other  section,  both  for  their  wool  and  mutton  qualities.  Those  which  I 
have  are  the  admiration  of  all  who  see  them.  They  seem  to  keep  fat  on  less 
than  any  other  breed  of  sheep  which  I  ever  owned." 

Mr.  G.  W.  Humphreys,  of  Port  Gibson,  Mississippi,  Febniarj',  1867,  says: 
'*  Thy  will  keep  fat  on  less  pasture  than  any  sheep  I  know,  and  their  wool  is  of 
superior  quality." 

The  following  is  from  Mr.  R.  C.  Watson,  an  enterprising  farmer,  and  a  woollen 
manufricturer,  of  Oregon,  Holt  county,  Missouri,  Febnxarj,  IS^T  \   ^^TV^  ^w\ 


340  AGRICULTURAT.   REPORT. 

of  the  Kentucky  sheep  is  well  adapted  to  the  mannfiactm'e  of  Batinet,  jeans, 
linsey,  &c.  I  consider  the  Kentucky  sheep  the  best  breed  for  all  practical  pur- 
poses which  our  fanners  can  raise.'' 

Mr.  Thomas  Hardeman,  of  Grenada,  Carroll  county,  Mississippi,  January, 
1867,  writes  as  follows:  **The  lambs  prove  to  be  entirely  healthy  and  hai'dy, 
which  has  not  been  the  case  with  the  other  long-wool  varieties  which  have  come 
under  ray  obsei-vation.  The  two  lull-blood  ewes  which  I  have  raised  fiora  those 
which  1  obtained  of  you,  show  the  entire  characteristics  of  their  dams,  cLnd  the 
half-blood  lambs  which  I  raised  from  them  (the  rams)  show  ver}'-  plainly  the 
impress  of  the  parent  stock,  which,  with  their  hardiness,  makes  them  a  very 
valuable  practical  breed  of  sheep." 

I  offer  for  publication  one  letter  only  from  Kentucky,  (as  their  reputation  is 
well  established  in  this  Stiite,)  from  Mr.  Thomas  Steele,  of  Vei*8ailles,  Wood- 
ford county,  whose  father.  Judge  William  Steele,  several  years  since,  pur- 
chased ten  ewes  and  one  buck  of  mej  he  claims  that  "their  wool  is  heavier,  fiuer, 
and  longer,  and  the  sheep  are  larger  and  finer  looking,  than  any  others  I  have 
seen." 

Mr.  H.  0.  Colomb,  of  St.  James  parish,  Louisiana,  "  regards  the  breed  as  the 
finest  ever  introduced  there." 

The  following  is  from  Mr.  L.  W.  H.  Wright,  an  intelligent  and  enterprising 
practical  and  amateur  farmer  and  stock  raiser,  near  St.  Louis,  Missouri :  "  My 
opinion  in  regard  to  the  ^  Improved  Kentucky'  sheep  is  such  as  will  place  the  stock 
upon  my  fann  as  a  pennanent  institution.  '  As  for  mutton,  in  my  estimation,  they 
aio  equal  to  the  South  Down ;  and  for  wool,  and  fine  form  and  size,  they  excel 
all  others  of  their  grade  of  wool.  They  are  remarkably  healthy  and  active,  and 
stand  as  hard  weather  as  any  kind  of  sheep,  if  not  better,  as  their  splendid  fleeces 
are  a  grcjit  protection.  When  in  full  fleece  they  are  worthy  of  the  notice  of  an 
artist.  All  of  my  ewes,  bought  of  you,  had  twins  last  yeai*,  but  one;  and  that 
is  a  great  advantage  they  possess  over  all  others." 

Letters  similar  in  chai'acter  might  be  almost  indefinitely  multiplied,  but  these 
will  snflice  to  place  this  new  vaiiety  of  sheep  in  a  plain  and  practical  view  be- 
fore the  country. 

^ly  flock,  at  present^  includes  about  two  hundred  females,  and  about  fifty  year- 
ling males.  Samples  of  the  wool  of  the  present  flock  have  been  placed  on  exhi- 
bition at  the  Agricultural  Department  at  Washington. 


THE  RAM  GOLDEN  FLEECE. 


The  "  Maple  Shade  "  flock  of  Cotswold  sheep,  imported  and  owned  by  Mr.  John 
D.  Wing,  lilaplo  Shade,  Washington,  Dutchess  county,  New  York,  consists  of 
selected  animals  from  the  best  flocks  of  thorough-bred  sheep  in  England,  many 
of  them  being  secured  by  Mr.  Wing  personally  while  in  England.  They  are 
strictly  pure,  without  a  cross,  and  every  sheep  has  a  reliable  pedigiee.  Most  of 
them  w^ere  bred  by  William  Lane,  esq.,  of  Broadfield,  his  name  standing  at  the 
head  of  breeders  in  the  Cotswold  hills.  Robert  Game,  esq.,  of  Aldsworth,  is 
lai'^ely  and  favorably  represented,  as  also  William  Hewer,  esq.,  of  Korth  Leach, 
and  Greorgo  Fletcher,  esq.,  of  Andoversford,  both  known  as  very  careful  breeders. 
These  sheep  are  known  for  their  heavy  and  valuable  fleece,  then:  great  mutton 
properties,  and  strong  constitution.  The  wool  is  very  long,  with  bright  lustre, 
known  as  combing  wool  in  our  markets,  being  the  most  desirable  and  highest 
priced  of  any.     It  averages  over  twelve  inches  in  length,  sometimes  as  long  as 
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•  eigbtoen  inches,  tind  the  fleeces  weigh  from  ten  to  fifteen  pounds  each,  some 
rams^  fleeces  as  high  as  sixteen  to  eighteen  pounds.  Mr.  Wing  says  his  flock 
averages  twelve  pounds.  They  are  highly  valued  for  mutton.  When  fattened, 
they  grow  to  a  very  large  weight,  in  some  cases  attaining  three  hundred  and 
fifty  pounds.  They  are  very  hardy,  capable  of  enduring  much  exposure.  The 
sheep  from  this  flock  have  carried  off  the  highest  honors ;  and  the  prize  ram, 
Golden  Fleece^  (whose  picture  is  given  herewith,)  was  shown  at  the  Auburn  fair 
of  the  New-  York  State  Sheep  Breeders'  and  Wool  Growers'  Association,  in  May, 
1867,  when  he  todk  the  first  prize  in  his  class  and  also  the  sweepstakes  prize. 
He  sheared  on  this  occasion  nineteen  pounds  four  and  a  half  ounces  of  wool.  He 
was  bred  by  William  Lane,  esq.,  of  Broadfield,  sured  by  Cotswold  King,  (sold 
for  230  guineas,  and  claimed  to  be  the  highest-priced  Cotswold  sheep  ever  sold,) 
and  his  dam  was  winner  of  the  prize  of  the  Royal  Agricultural  Society  of  Eng- 
land. He  is  the  stock  ram  used  in  the  flock  at  present,  and  his  lambs  are  very 
promising.  Mr.  Wing's  farm,  Maple  Shade,  is  at  Washington,  Dutchess  county, 
New  York,  about  six  miles  from  Dover  Plains,  on  Harlem  milroad,  and  sixteen 
miles  from  Poughkeepsie,  on  the  Hudson  River  railroad. 


.  WHY   AND   WHERE   MUTTON   SHEEP   ARE 
PROFITABLE. 


HY  J.  R.   DODGR.   DEPARTMENT  OP   AGRICULTURE. 


WHYt 


PiJOFiT  is  the  golden  beacon  which  guides  the  farrnei-^s  cuui*sc.  Like  other 
men,  he  is  propelled  by  the  pecuniary  motive  with  the  power  of  a  locomotive,  and 
to  direct  him  in  a  certain  course  it  is  only  necessary  to  show  that  it  will  prove 
remunerative.     Is  it  profitable  to  keep  sheep?  and  why? 

The  great  antiquity  of  the  business  is  presumptive  evidence  of  profit.  Shep- 
herds figure  in  the  earliest  history.  "Abel  was  a  keeper  of  sheep.''  Its  exten- 
sion among  nations  of  all  degrees  of  civilization,  and  its  retention  in  countries 
the  most  populous  and  wealthy,  illustrate  the  universal  belief  that  there  is  money 
in  it.  Hence  the  soubriquet  "golden  hoof"  has  been  applied  to  the  sheep, 
which,  "by  very  ancient  authority,  were  declared  "the  most  profitablest  cattle" 
that  could  be  kept. 

Why  ?  Because  its  covering  has  ever  furnished  cl6thing  for  man,  the  naked 
animal,  "  the  biped  without  feathers,"  whose  wants  demand  the  pr#sence  of  the 
woolly  quadruped;  because  its  flesh  is  ever  an  important  item  of  the  food  of  man, 
becoming  juicier  and  richer  in  the  domain  of  high  cultivation  and  epiciu'ean 
taste ;  and  because  its  skin  even  finds  protean  uses,  in  the  form  of  covera  for  books, 
in  parchment  for  valuable  manuscripts,  in  gloves  for  delicate  hands,  and  fonnerly 
in  linings  for  valuable  garments.  The  caprice  and  cruelty  of  fashion  have  been 
such  that  the  ewe  was  often  killed,  and  the  well-developed  lamb  taken  from  her 
and  destroyed  on  the  supposition  that  the  skin  was  more  beautiful  than  if  obtained 
after  birth.  What  animal  has  such  resources  for  a  supply  of  the  wmits  of  man — 
such  elements  of  profit? 

It  is  therefore  held  to  be  proven  that  sheep  are  profitable,  without  showing 
their  special  adaptation  to  the  economy  and  success  of  fann  uianagement  and 
systematic  improvement.     The  object  of  the  present  investigation  is  U)  show  why 
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mntt<jn  sheep  are  profitable— «ieanin^  tbe  long  and  middle  wool  breeds,  (for-^ 
merly  called  long,  middle,  and  short  wool,  in  Great  Britain,)  as  distinguished 
from  the  fine  wooly  now  mainly  represented  by  the  various  fieunilies  of  merinoes. 
This  involves  a  comparison  in  wool^  in  fleshy  in  hardinesS;  earliness  of  maturity, 
prolificacy,  and  cost  of  keeping. 

It  is  seen  in  history  that  fine-wool  breeds,  mider  certain  circumstances,  either 
of  climate  or  fann.  economy,  have  gradually  disappeared,  and  .given  place  to 
heavier  sheep,  with  longer  wool ;  and  this  has  happened,  not  in  countries  lapsing 
into  barbarism,  but  improving  and  becoming  more  productive;  in  England,  as 
in  the  case  of  Ryelands,  distinguished  for  the  fineness  of  their  wool — the  Dela- 
meres,  of  Cheshire,  with  a  fleece  short  and  fine — the  Shetlands,  yielding  one  and 
a  half  to  two  pounds  of  soft  wool,  of  which  it  was  said,  thirty  years  ago,  that  ^'  it 
is  the  finest  wool  which  Great  Britain  can  produce,  and  is  used  for  the  better  sort 
of  stockings,  and  for  several  light  and  extensive  manufactures" — and  the  ^^beau- 
tiful little  sheep  of  Shirley  Forest,  not  yielding  more  than  eight  or  nine  pounds 
to  the  quarter/'  bearing  a  delicate  fleece.  All  these  have  passed  away,  or  have 
been  modified  into  larger  animals,  with  a  heavier  fieece  al  longer  and  coarser 
wool — a  fleece  more  useful  for  many  purposes,  and  in  many  cases  double  in 
value. 

Narrowing  the  comparison  of  these  two  great  classes  of  sheep,  one  popularly 
supposed  to  excel  in  fineness  and  value  of  wool,  the  other  in  mutton,  to  the 
limits  of  our  own  country,  it  is  proposed  to  present  a  few  salient  points,  and  to 
ofier  original  facts  illustrating  them,  that  the  question  of  profit  may  be  weighed 
without  prejudice,  and  the  farmer  be  enabled  to  judge  whether  his  circumstances 
favor  a  continuance  or  change  of  the  character  of  his  present  flock.  Stning  pre- 
judices often  exist,  simply  because  a  flock-master,  accustomed  to  one  class,  judges 
the  other  by  the  same  standard,  not  recognizing  the  fact  that  an  entirely  difierent 
management  is  requisite— thus  holding  a  breed  responsible  for  an  inevitable 
failure,  the  result  of  ignorance  of  its  peculiar  qualities  and  requirements*  This 
is  strikingly  illustrated  in  holding  the  Leicester,  which  matures  in  two  years, 
year  after  year,  as  is  done  with  the  Merino,  which  matures  with  half  that  rapidity, 
and  consequentlv  losing  the  benefit  of  the  easy  fattening  and  early  maturity  of 
the  former,  qualities  that  are  so  highly  appreciated  in  the  short-horn  breed  o£ 
cattle.  The  farmers  of  the  blue-grass  region  of  Kentucky  itjcognize  the  analogy, 
and  are  coiiMstent  in  its  application,  generally  tolerating  no  cattle  but  Durham, 
and  no  sheep  but  South  Downs,  Cots  wolds,  or**  Scott's  Kentucky." 

WEIGHT  OF  FLEECES, 

There  is  a  tendency  to  misconception  in  the  public  mind,  of  the  average  weight 
of  fleeces,  since  the  advent  of  the  era  of  grease.  While  the  number  of  these 
fancy  weights  is  few  in  proportion  to  the  mass,  they  have  exercised  a  manifest 
influence  in  increasing  the  weight  of  grade  fleeces  in  all  of  the  northern  States. 
The  census  exhibit  for  1840,  which  must  have  been  deficient  in  the  item  of  wool, 
was  equivalent  to  1.84  pound  per  head;  in  1850,  2.42  pounds j  in  1860,  2.73. 
In  view  of  the  low  average  in  the  south,  in  New  Mexico,  and  on  the  Pacific 
coast,  prior  to  the  introduction  of  heavy-fleeced  Merinoes,  the  latter  figure  was  not 
far  firom  the  true  average  at  that  date.  At  the  present  date  it  cannot  be  more 
than  3.25  pounds  for  the  whole  country,  though  Vermont,  New  York,  and  Ohio 
would  average  more.     At  least  three-fourths  of  our  sheep  are  Merinoes  and  theii- 

gades.  In  Maryland  and  Virginia,  low  grades  of  Cots  wold,  Leicester,  South 
owns,  and  Timis  sheep,  (or  mixtures  of  several  of  these  breeds,)  predominate; 
and  in  the  south  generally,  and  in  the  southern  Territories,  a  "native''  or  mongrel 
race  exists,  either  with  coarse  wool  or  wiry  hair,  as  little  like  the  soft,  long  fibre 
of  the  improved  English  breeds,  'as  its  scantv  showing  on  the  scales  likens  it  to 
the  ponderous  bulk  sheared  from  the  latest  style  of  Cotswold.     Many  have  formed 
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their  idea  of  the  weight  of  the  motton-fiheep  fleece  from  such  scrubs,  the  offspring 
of  carelessness  and  neglect,  with  only  here  and  tliore  a  touch  of  such  quality  of 
blood  as  the  comparative  improvements  in  breeding  in  the  past  had  rendered 
possible  J  and  when  improved  at  all,  quite  as  often  with  an  infusion  of  Merino 
blood. 

Those  who  decry  long  wool  should  remember  that  improvement  has  been  quite 
as  rife  and  rapid,  during  the  past  generation,  in  those  breeds  as  in  the  pampered 
Merino.  If  a  fair  comparison  be  made,  let  it  be  between  immense  numbei-s,  and 
not  between  isolated  individuals.  The  sheep  of  this  country,  mainly  of  Merino 
blood,  average  fleeces  of  3.25  pounds;  those  of  Great  Britain,  mostly  long  and 
middle  wools,  average  fleeces  of  4.5  pounds,  according  to  Wilson,  while  othera 
make  a  higher  estimate.  After  allowing  for  extra  weight  of  the  latter,  it  will 
readily  be  seen  tliat  the  boasted  superiority  of  the  Merino,  in  the  proportion  of 
wool  to  live  weight  of  the  animal,  is  more  mythical  than  real.  Whole  flocks  of 
improved  Cotswolds  yield  eight  pounds  each,  and  the  tendency  of  recent  English 
improvements  is  to  still  heavier  weights.  Large  fleeces  of  all  the  breeds  are 
occasionally  noted  in  this  country  as  well  as  in  England.  A  few  cases  will 
euffice  as  evidence.  At  the  Auburn,  New  York,  fair.  May  10,  1S67,  the  Cots- 
wold  ram  "  Golden  Fleece,"  two  years  old,  owned  by  Mr.  John  D.  Wing,  sheared 
nineteen  pounds  four  and  a  half  ounces,  381  days  from  the  previous  shearing. 
The  growth  of  twelve  months  would  therefore  be  eighteen  pounds  five  and  a 
half  ounces.  The  length  of  the  wool  was  nine  and  a  quarter  inches.  A  ram 
teg  of  the  same  flock  sheared  eighteen  pounds  nine  ounces;  fourteen  inches  in 
length. 

Other  specimens,  forwarded  to  Dr.  Randall,  to  be  nsed  by  the  committee 
authorized  by  the  Secretary  of  the  Treasury  for  selection  of  the  tariff  samples, 
represent  fleeces  scarcely  less  in  weight.  One  fleece  of  a  i^ara  teg,  thirteen 
months  old,  bred  by  L.  Converse,  Bucyrus,  Ohio,  length  ten  and  thi-ee-quarter 
inches,  weighed  ten  and  a  half  pounds.  A  fleece  of  a  Lincoln  ram,  two  years 
old,  owned  by  Hon.  Samuel  Campbell  and  It.  Gibbon,  New  York  Mills,  Oneida 
county,  New  York,  weighed  seventeen  and  three-quarter  pounds.  Another 
washed  fleece,  from  the  same  flock,  fifteen  and  three-quarter  pounds;  last  year 
eighteen  pounds.  The  wool  of  these  fleeces  was  ten  and  a  half  inches  in  length, 
of  the  kind  known  as  luster  wool,  in  great  demand  for  ladies'  fabrics,  and  bring- 
ing high  prices.  Beautiful  samples  of  this  wool,  very  lustrous  and  fine,  and 
about  eleven  inches  long,  are  before  me  as  I  write,  with  a  note  from  the  owners 
claiming  11  pounds  5  ounces  as  the  average  weight  of  their  ewe's  fleeces,  and 
I5f  pounds  and  17f  pounds  respectively  for  fleeces  of  their  rams.  One  ram 
weighs  310  pounds;  ewes,  in  good  order,  wei^h  200  pounds.  All  have  done 
well  since  their  impoitation.  A  Lincoln  ewe  is  reported  in  England  weighing 
364  pounds,  with  a  girth  of  6  feet,  yielding  67  pounds  of  mutton  per  quarter, 
after  producing  75  pounds  of  wool  and  five  lambs  in  five  years. 

It  is  a  misnomer  to  call  this  Lincoln  wool  '*  coarse.''  The  sample  above  is  of 
gossamer-like  delicacy.  It  is  stated  tliat  60  years  ago  an  English  maiden  (a 
"  spinster,")  spun  68,000  yards  or  95  miles  of  thread  from  a  poiuid  of  wool  from 
a  Lincoln  ewe.  A  Bradford  (England,)  manufacturer  states  that  a  twenty-pound 
Lincoln  fleece,  used  in  an  admixture  with  cotton  in  the  finest  ^' alpaca'^  fabrics,  is 
sufiicient  for  12  pieces  of  42  yards  each,  and  possibly  16  pieces,  or  672  yards  in 
length,  one  yard  wide,  worth,  at  75  cents  per  yard,  more  than  $500. 

Let  such  fleeces  bo  cleansed  by  a  manufacturer,  in  competition  with  the  greasy 
rams'  fleeces,  weighing  twenty  to  thirty  pounds,  and  the  net  result  will  be  about 
tttice  tlie  weight  of  the  heavier  and  dirtier  wool.  I  have  known  a  pound  of 
Cotswold  wool  to  produce  as  much  dean  fibre  as  two  pounds  fourte^i  ounces  of 
M^luo  ram's  wool. 
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"bREEDDTO  TO  GEBASE.'' 

Tlie  mania  for  grease,  wliicli  has  so  prevailed,  will  work  its  own  cure.  Already 
is  the  curative  process  in  operation.  It  is  often  said,  in  substance :  "  I  sball 
breed  to  grease  as  long  as  it  pays.  I  get  fifty  cents  per  pound  for  rams^  fleeces, 
and  what  do  I  care  if  one  of  twenty  pounds  only  cleanses  four  pounds,  if  I 
receive  the  $10!"  But  the  assumed  profit  is  a  deception.  The  ram's  fleece, 
taken  with  the  entire  clip  of  the  flock,  may  count  at  the  rate  of  fifty  cents  per 
pound,  but  a  hundred  rams'  fleeces  alone  would  scarcely  be  received  at  half  the 
piice.  Already  manufacturers  neglect  Vermont  wool,  and  send  agents  to  buy 
the  longer  and  cleaner  grade  fleeces  of  Ohio,  paying  a  higher  pince  for  coareer 
wool,  which  is  modified  but  partially  by  the  blood  of  the  coveted  full-bloods. 
Should  the  process  go  on  a  few  years,  till  all  the  wool  of  the  west  is  tipped  with 
the  black  gum  that  has  become  the  principal  secretion  of  an  animal  ibnnerly 
yielding  mainly  a  textile  fibre,  the  reluctance  of  buyers  would  become  positive 
refusal,  except  at  prices  illustrating  a  far  wider  difference  than  now  exists  in  the 
price  of  long  and  fine  wool. 

There  is  no  commercial  value  in  two-thirds  of  the  weiglit  of  these  greasy 
fleeces.  The  laws  of  trade  are  inexorable ;  and  ultimately  prices  will  ilcpend 
upon  intnnsic  value,  and  will  bear  relation  to  the  relative  amounts  of  scoured 
wool.  This  idea  of  breeders  has  been  an  essentially  selfish  and  dishonest  one 
in  spirit,  though  not  generally  in  intention ;  and  in  its  manifestation  rams  have 
been  selected  not  so  much  to  improve  the  wool  of  large  flocks,  as  to  add  two 
pounds  in  weight,  one  of  which  shall  be  grease  and  dii-t,  under  the  mistaken  be- 
lief that,  because  a  few  such  fleeces  in  a  thousand  have  not  materially  depressed 
their  selling  price,  therefore  the  reduction  of  the  entire  clip  to  such  a  standard 
would  have  no  depressing  influence.  A  few,  foreseeing  the  inevitable  result, 
have  said,  "  I  will  turn  an  honest  penny  l)y  selling  grease  while  it  has  a  marketable 
value."  "  All  our  sharp,  shrewd  wool-growers  prefer  the  giunmy,  greasv  Merinoes," 
said  a  Michigan  oon'cspondent ;  "they  shear  more  pounds  of  wool  ^f)  and  yield 
the  most  money  per  head."  As  a  matter  of  policy  such  selfishness  is  a  blunder; 
as  a  source  of  gain  it  'svill  ultimately  prove  unprofitable,  and  in  the  reaction  result 
in  loss ;  and  as  a  motive  of  action  it  is  demoralizing.  It  has  proved  injurious  to 
the  general  welfare,  by  furnishing  specious  and  fallacious  comparisons  unfa- 
vorable to  the  increase  of  mutton  sheep  in  sections  where  they  would  be  preferable 
to  all  others,  and  a  great  benefit  to  the  agriculture  of  such  localities. 

The  methods  employed  for  obtaining  these  prize  fleeces  illustrate  the  inherent 
deception  of  the  business.  The  following  description  of  the  process,  by  Dr. 
Randall,  is  graphic  and  tine : 

"  The  first  step  to  get  the  heaviest  unwashed  fleeces  is  to  breed  from  rams  and 
ewes  which  have  that  combination  of  wool  and  yolk  which  weighs  most;  secondly, 
to  promote  the  growth  of  wool  and  the  secretion  of  yolk  to  the  greatest  practica- 
ble extent  by  high  keep ;  and  thu'dly,  to  prevent  any  portion  of  the  yolk  fix)m 
being  washed  out  of  the  wool  by  rain  or  snow,  or  dried  out  by  strong  drying 
winds.  To  get  a  teg's  fleece  to  brag  of  in  the  newspapers,  he  should  be  dropped 
early  in  winter  (say  January,)  receive  what  grain,  &c.,  he  will  eat  in  addition  to 
his  dam^s  milk  until  weaning — ^through  the  summer  in  addition  to  good  pas- 
turage, tluough  the  fall,  through  the  ensuing  winter,  and  up  to  the  time  of 
sheaiing.  He  must  be  carefully  watched  and  tended  to  see  that  he  is  never  fed 
enough  to  cloy  his  appetite,  but  he  must  be  given  as  much  as  he  will  safely  bear. 
If  a  drop  of  rain  promises  to  fall,  his  owner  should  leave  hay  or  grain  to  be 
spoiled  in  the  fields,  or  if  in  meeting  leave  in  the  middle  of  the  sermon  and  run 
his  hoi^e  home,  rather  than  allow  an  ounce  of  yolk  to  be  washed  jfrom  the  fleece. 
He  should  be  kept  near  the  house  for  greater  convenience  in  this  respect,  and 
if  business  calls  the  owner  away  a  few  hours,  he  should  strictly  charge  the  women 
and  children  to  rush  out  and  ^get  in  the  ram'  if  a  sprinkle  is  throatened.     In 
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winter  he  should  never  be  let  out  of  the  stable,  unless  led  out  or  kept  under  the 
eye  of  an  attendant,  for  if  he  lies  down  on  the  snow,  even,  it  will  subti-act  some 
of  the  precious  yolk.  As  to  feed,  it  should  be  of  the  best.  The  hay  should  be 
without  dust  and  as  green  as  a  leek.  He  should  be  allowed  to  pick  oflf  the  fine 
tops  and  the  nicest  leaves,  but  never  should  be  allowed  to  exert  liimself  suf- 
ficiently to  consume  any  other  portion  of  it.  By  no  means  give  him  light 
oats  or  any  kind  of  grain  not  of  the  choicest  quality.  It  is  said  that  oil-cake 
and  certain  other  feeds  are  great  in  producing  yolk.  When  shorn,  all  the  ^  sweat 
balls'  from  the  belly,  inside  the  legs,  and  scrotum,  should  be  carefully  put  inside 
the  fleece.  Use  twine  freely.  A  quarter  of  a  pound  is  not  too  much,  if  used 
judiciously  j  it  can  be  taken  off  afterwards  if  necessary.  If  you  stai-t  with  a  tol- 
erably hea\7'-wooled  and  yolky  fleece  teg,  and  follow  these  direction  closely, 
you  will  be  likely,  if  your  teg  does  not  happen  to  die  before  shearing,  to  beat 
your  neighbors  all  hollow  who  have  lambs  come  at  the  ordinary  time  and 
treat  them  in  the  ordinary  way.  And  the  merits  of  the  system  are  conclusively 
proved  by  the  fact  that  you  will  thus  utterly  beat  sheep  worth  twice  as  much  as 
your  own,  and  which  would  easily  beat  yom*s  in  weight  of  fleece  under  the  same 
management.  Yom*  teg  will  shear  twice  as  much  unwashed  wool  as  he  would 
do  if  dropped  at  the  usual  time  and  treated  in  the  common  way.  You  cAn  sell 
him  for  from  four  to  six  or  even  ten  times  as  much,  especially  to  new  beginners 
who  expect  to  get  rich  by  ram  selling  in  five  years." 

HARDINESS. 

Much  is  claimed  by  fanciers  of  Merinoes  for  their  hardiness.  They  aie  very  gre- 
garious and  are  found  in  lai'ge  flocks  j  but  it  never  is  claimed  that  a  flock  of 
ewes  bring  forth  and  bring  up  as  largo  a  percentage  of  lambs  as  long  or  middle 
wool  breeds.  Returns  to  this  office  show  an  advantage  of  sixty-seven  per  cent. 
in  favor  of  the  latter  in  this  respect.  It  cannot  be  shown  that  Meiinoes  are  less 
liable  to  disease.  Low,  in  his  English  "Domesticated  Animals,"  wnriting  of  the 
Spanish  Merinoes,  says:  "  The  females  are  the  worst  nurses  of  any  race  of  sheep 
which  inhabit  Europe.  So  great  is  their  defect  in  this  respect  that  in  Spain  half 
the  lambs  are  killed  in  order  that  the  ewes  may  be  enabled  to  suckle  the  re- 
mainder, it  being  calculated  by  the  Spanish  shepherds  that  the  milk  of  two  ewes 
is  required  to  bring  up  one  lamb  in  a  proper  manner.  Abortions  are  frequent ; 
parturition  is  difficult }  and  the  ewes  are  more  apt  to  desert  their  offspring  than 
any  other  sheep  known  to  us.  In  these  respects  the  Merinoes  resemble  the  an- 
cient Aves  Molles,  of  Italy,  which  were  remarkable  for  the  delicacy  of  their  con- 
stitution, their  voracity,  and  inferior  power  of  secreting  milk.  The  same  causes, 
it  would  appear,  have  produced  the  same  effects.  Attention  hamng  been  inaifdy 
directed  in  both  cases  to  the  production  of  wool,  the  other  properties  were  disre- 
garded, of  hardiness  and  the  power  of  yielding  fat  and  ndlk."  I  will  not  assume 
that  the  American  Merinoes  have  not  been  improved  in  hardiness,  but  the  evi- 
dence of  increasing  disease,  everywhere  prevalent,  suggests  a  doubt  of  the  con- 
tinuance of  such  improvement  at  the  present  time. 

The  author  of  the  "  Practical  Shepherd,"  in  a  recent  newspaper  article,  admits 
that  "the  choice  stock  rams  of  the  country  are  proverbially  short-lived,  and  the 
evil  has  rapidly  increased  within  the  last  half  a  dozen  years."  He  attributes 
this  to  the  forcing  process  by  which  these  heavy  fleeces  are  obtained,  and  admits 
that  "forcing  impairs  the  constitution'' — ^that  "high-fed  and  summer-grained  tegs 
sometimes  die  off  unaccountably  in  winter" — ^and  doubts  "whether  fifty  per  cent, 
of  the  high  priced  rams  of  the  country  survive  their  fourth  year."  Such  an 
accumulation  of  the  oily  secretions  of  the  body  on  the  surface,  sealing  up  the 
animal  in  an  almost  air-tight  covering,  must  clog  the  natural  flow  of  effete  matter 
through  the  skin  after  the  fleece  becomes  full^  and  have  a  pernicious  effect  upon 
the  health  of  the  sheep. 
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Old  sheep  have  died  by  thonsandg;  young  lambs  bave  perished  by  hundreds 
in  a  single  flock ;  even  the  vigorous,  thrifty  te^,  neither  a  puny  weakling  nor  a 
Avoni  and  weary  stai-veling,  has  sickened  and  died ;  the  housed  and  the  sheltered 
have  fallen,  though  not  in  equal  numbers;  and  while  the  scantily  fed  have  suo- 
cunibed  to  disease,  the  pampered,  full  to  fatness,  have  staggered  from  the  hay- 
rack and  grain-trough,  to  lie  down  and  die.  The  record  of  disease  in  the  statis- 
tical division  of  the  Depaitment  of  Agriculture  is  a  long  and  suggestive  one, 
especiall}'^  memoranda  like  the  following,  relating  to  whole  counties  together: 
"One  in  every  twenty  has  the  foot-rot."  "A  very  destructive  disease  prevailed 
among  sheep,  whereby  one-third  died ;  disease  not  known,  but  it  appears  to  be 
something  like  consumption."  "Grub  in  the  head  prevails;  one  flock  lost  one 
hundi-ed,  others  ten  to  sixty."  "  Half  the  lambs  lost  fi-om  cold  stonus."  "  Fif- 
teen per  cent,  lost  in  wintering."  "Heavy  losses  have  resulted  from  rot;  livers 
light-colored  and  quite  rotten."  "  Half  the  lambs  were  lost."  "  One  man  lost 
one  hundred,  half  his  flock ;  another  eighty,  others  sixty  each ;  in  this  county 
8,000  perished  in  the  cold  storm  of  June  last."  "  Six  per  cent,  loss  fi*om  rot." 
"  Looses  of  tw^o  hundred  to  tliree  hundred  head  are  reported."  "  Two  and  a  half 
per  cent,  of  our  sheep  died,  attacked  with  a  swelling  under  the  jaw;  they  moped 
around  four  or  five  da\'s  and  died."  "The  rot  has  prevailed  among  the  sheep { 
in  some  cases  entire  flocks  have  been  destroyed."  "  Rot  has  destroyed  thi-ee- 
tenths  of  the  sheep."  "  Two-thirds  of  the  sheep  of  this  county  have  died  with 
the  scab,  or  from  exposure."  "  Some  flocks  have  lost  half  fi'om  exposure."  "  In 
this  county  the  loss  must  be  many  thousands."  "  One  farmer  lost  five  hundred 
of  his  sheep." 

The  most  eminent  breedors  of  fine  Mennoes  do  not  escape  loss.  Among  many 
otliera  that  might  be  named,  Samuel  P.  Boardman,  esq.,  of  Lincoln,  Illinois^ 
writes  of  his  "mysterious  loss,"  not  of  lambs  from  exposm-e  in  storms,  but  tegs, 
which  "  have  been  fed  and  handled  better  than  any "  of  his  flock,  with  two  large 
sheds  for  shelter,  and  timothy  hay  and  com  constantly  by  them — ^yearlings  "in 
splendid  condition."  And  notwithstanding  all  this  care  they  were  dropping  off, 
during  ^larch  and  April,  and  even  after  getting  upon  fine  spring  pastui*e  they 
wore  dying  "  two  or  three  per  week,"  up  to  the  last  of  April.  He  acknowledges 
that  in  central  Illinois  "men  have  lost  more  sheep  this  spring  and  during  last 
winter  than  usual."  And  Dr.  Randall  is  "convinced  that  the  mortality  among 
tegs  has  been  unusually  large  throughout  the  country,"  and  declares  that  "soma 
of  the  best  flock-masters  in  New  York  have  met  with  very  severe  losses." 

An  idea,  of  the  excessive  losses  of  the  past  year  may  be  realized  from  such 
statements  as  this,  reported  from  Minnesota:  "Sheep  are  not  kept  very  largely 
in  our  county,  tliough  tliere  are  flocks  of  500  to  1,500  head.  In  two  flockis 
coming  under  my  notice  there  has  been  considerable  loss.  One  farmer  lost  500, 
and  was  so  disheartened  that  he  sold  the  remainder  of  his  flock  for  $1  50  per 
hea<l.  The  disease  is  new  to  me ;  the  heads  of  the  sheep  swell,  and  in  a  day  or 
two  they  die,  eating  well  nearly  to  the  last."  • 

While  it  is  not  pretended  tliat  all  these  sheep  were  Merinoes,  it  is  undoubtedly 
true  that  most  of  them  were  of  that  breed.  It  is  significant,  that  m  tliis  country 
of  the  improved  Merino,  no  species  of  farm  stock,  ^ith  the  exception  of  the  hog, 
has  Buliered  like  sheep  fit)m  disease  dming  the  past  year,  a  period  characterized 
by  more  than  usual  severity  of  losses  of  domestic  animals.  I  am  fully  satisfied 
I'l-oni  an  examination  of  cniTent  farm  statistics  of  Great  Britain,  that  no  such 
mortality  has  afl'ected  the  mutton  breeds  of  that  country  in  the  same  period. 

In  this  country,  the  superior  healthfulness  of  the  long- wools  during  the  past 
year  has  been  stiikingly  exemplified  in  tlie  reports  irom  Kentucky  and  Mary- 
land. 
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PRODirCTIOK  OP  MUTTON. 

When  long  wool  bore  a  low  price,  and  fine  w^ool  commanded  a  liigli  rate,  it 
was  deemed  economy  in  favorable  localities  to  cultivate  mutton  sheep,  the  quan- 
tity and  quality  of  the  flesh  more  than  compensating  for  the  deficient  proceeds 
of  the  fibre.  Now  that  the  price  of  the  long  and  soft  fleece  has  reached  the  value 
of  the  finest  of  the  Spanish  race,  and  the  quantity  is  bilt  little  less,  there  is  a  still 
more  manifest  economy  in  the  keeping  of  the  thrifty  races ;  and  it  is  beginning 
to  be  seen  that  what  was  profitable  before,  must  now  be  more  remunerative. 

In  the  production  of  meat  in  the  shortest  time,  and  in  proportion  to  cost  of 
keeping,  there  is  no  rivalry  between  the  two  classes.  A  statement  received  from 
a  Vermont  breeder,  whose  Merino  lambs  sell  at  S50  each,  will  not  be  considered 
partial  to  other  breeds.  He  places  the  average  growth  of  two  breeds  which  he 
keeps  as  follows : 

Mo^lnoes.  Lcicesters. 

Ph-st  year 50  pounds.         75  pounds. 

Second  year. .  ^ 20  pounds.         25  pounds. 

Third  year 10  pounds.         25  pounds. 

Weight  at  throe  years 80  pounds.       125  pounds. 

Here  is  an  increase  of  50  per  cent,  over  the  growth  of  the  Merino.  But  the 
statement  is  .onfair  to  the  LeioesterS)  which  are  nearer  to  maturity  at  two  years 
than  Merinoes  are  at  three.  In  three  years  the  growth  attained  is  80  pounds  in 
one  case,  and  in  the  other  100  pounds  in  two  years— 25  per  cent,  advantage,  in 
addition  to  the  saving  of  one  year's  feed,  care,  and  risk.  If  the  mntton  breed 
were  as  well  bred  as  these  Vermont  favorites  undoubtedly  were,  the  figures  rep- 
resenting growth  would  have  been  much  higher  for  the  second  year  than  for  the 
thurd ;  and  the  superiority  of  the  Leicesters  in  mutton  production,  great  as  it  is^ 
would  have  been  still  more  conspicuous. 

The  same  statement  furnishes  good  evidence  upon  the  vexed  qnestion  of  the 
comparative  cost  of  keeping.  Both  flocks  were  fed  liberally,  having  the  same 
rations,  for  six  months,  of  com,  oats,  carrots,  and  beets,  with  25  per  cent,  more 
hay  for  the  Leicesters ;  their  increased  estimate  for  pasturage  was  33  per  cent. 
The  cost  of  keeping,  excessive  in  l)oth  cases,  was  $5  40  for  Leicesters,  and  S4  60 
for  Merinoes,  an  excess  of  only  17  per  cent,  for  the  former,  while  its  excess  in 
weight  of  flesh  was  56  per  cent,  for  a  period  of  three  yearc,  and  for  the  third 
year  of  growth  150  per  cent.  The  wool  of  the  Leicesters,  in  this  case,  produced 
4  per  cent,  more  money  than  that  of  the  Merinoes,  which  would  have  yielded  a 
far  smaller  aggregate  of  profit  but  for  the  temporary  and  exceptional  advantage 
of  fancy  prices  for  breeding  piuposes. 

I  have  noticed  a  record  of  the  weight  of  five  Gotswold  wethers,  fed  for  the  New 
York  markfet,  as  follows:  217,  222,  204,  223,  243.  Five  other  wethers,  twenty- 
one  months  old,  averaged  188  pounds.  These  weights  are  not  extraordinary,  but 
are  easily  attained  at  an  early  age. 

If  a  Merino  wether,  in  good  condition,  killed  at  four  years  old,  weighing  one 
hundred  pounds,  will  supply  fifteen  pounds  per  quarter,  or  sixty  pounds  of  mutton 
in  all,  and  a  Sliropshire  or  Oxford  Down,  at  two  years  old,  mil  furnish  one  hun- 
dred and  twenty  poimds  of  meat  (twice  the  quantity  in  half  the  time,)  equally 
mature  and  of  better  quality,  is  it  not  plain  that  the  amount  of  food  consumed, 
allowing  the  consumption  to  be  proportionate  to  weight,  is  the  same  in  both  cases  1 
But  the  consumption  of  feed  is  evidently  not  in  proportion  to  weight.  As  l)etween 
individuals  of  the  same  breed,  or  between  some  of  the  best  families  of  diflerent 
mutton  breeds,  the  maxim  may  be  approximately  correct;  but  no  one  in  liis 
senses  can  believe  that  the  assimilating  power  of  slowly-maturinff  animals  equals 
that  of  the  rapidly  improving  kinds.     While  the  food  is  the  same^  in  the  case  clted^ 
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the pj'odnct  of  the  long  wool  is  double.  Nor  is  this  the  only  advantage.  For  every 
thousand  dollars  of  the  value  of  a  flock,  the  interest  upon  the  investment  for  two 
years  is  saved,  or  SI 20  at  six  per  cent.,  with  the  care  and  risk  of  health  and  life 
for  that  peiiod. 

Another  source  of  meat  production  is  found  in  the  superior  prolificacy  of  mutton 
sheep,  and  rapidity  of  growth  in  the  lambs.  Lambs  at  three  or  four  months  are 
easily  made  to  weigh  fifty  pounds  dressed,  while  Merino  lambs  do  well  to  reach 
twenty-five,  and  the  larger  lamb  also  commands  the  better  price  and  sells  for  as 
much  as  the  carcass  of  a  Merino  sheep  weighing  sixteen  pounds  to  the  quarter. 
Hero  the  element  of  time,  in  its  power  to  produce  extra  profits  by  quick  retmns, 
is  more  signally  illustrated  than  in  the  comparison  of  the  mature  mutton  of  the 
two  races.  And  while  the  quality  of  the  heavier  lamb  is  better,  no  man  who 
has  given  both  kinds  fair  treatment  will  pretend  that  it  costs  as  much,  pound  for 
pound,  as  the  other.  This  is  a  marked  advantage ;  but  there  is  another  which 
should  not  be  overlooked.  A  producer  of  early  lambs  may  wish  to  feed  ninety 
in  a  single  spring.  If  he  selects  Merino  dams  he  must  have  a  full  hundred;  if 
South  Downs,  Oxford  Downs,  or  the  improved  Cotswolds,  he  will  accomplish  the 
same  result  with  sixty,  saving  the  cost,  care,  and  keeping  of  the  other  forty.  If 
they  eat  more,  they  are  maturing  more  flesh  for  the  butcher,  which  pays  for  itself, 
and  must  not  be  placed  on  the  debtor  side  of  the  lamVs  account.  This  business 
of  producing  early  lambs  of  such  quality  as  to  command  the  highest  possible 
price  paid  for  mutton  is  one  that  pays  heavily  those  engaged  in  it,  and  which 
will  command  the  attention  and  emich  the  coffers  of  many  others  in  the  imme- 
diate future.  Mr.  W.  E.  Haxtun,  of  Dutchess  county,  New  York,  reports  the 
weight  of  one  of  his  lambs  at  44  pounds  when  54  days  old ;  another  45  pounds 
at  the  same  age;  one  44  pounds  at  52  days;  and  oue  52  pounds  at  51  days  old. 
A  ewe  lamb  weighed  14  pounds  at  birth,  26  pounds  at  14  days  old,  36  pounds 
at  26  days,  45  pounds  at  40  days,  56  pounds  at  49  days,  and  63  pounds  at  59 
days.  The  Canada  Farmer  has  a  record  of  a  Leicester  lamb  which  weighed  17 
pounds  at  4  days  old,  and  34 pounds  at  30  days;  and  notices  four  ewes  that  have 
had  39  lambs  in  four  successive  years,  respectively  as  follows:  7  in  1864,  11  in 
1865,  9  in  1866,  and  12  in  1867. 

At  the  present  writing  the  price  of  lamb  as  reported  by  the  New  York  market 
is  16  to  20  cents  per  pound ;  mutton  is  quoted  at  10  to  12  cents;  beef  sides,  11 
to  14  cents.     This  is  a  fair  illustration  of  the  compamtive  price  of  lamb. 

The  same  superiority  always  exists  in  England.  As  I  write,  the  quotations  in 
"Newgate  and  Leadenhall"  market  range  as  follows:  Beef,  from  3s.  2d.  to  4s. 
6d.  per  eight  pounds;  veal,  4s.  to  5s.;  mutton,  from  3s.  6d.  to  4s.  lOd.;  lamb, 
5s.  to  5s.  8d.  In  the  Metropolitan  market,  at  the  same  time,  lamb  was  5s.  8d. 
to  6s.  8d.  per  eight  pounds.     This  is  above  20  cents  per  pound. 

Few  people  in  this  country  are  acquainted  with  the  management,  the  uses,  and 
the  economy  of  mutton-sheep  breeding.  Obtaining  specimens,  they  are  treated 
as  "natives"  or  Merinoes,  kept  year  after  year  till  signs  of  old  age  appear, 
sheared  annually  for  their  wool,  but  rendering  no  advantage  from  their  distin- 
guishing peculiarities,  early  maturity,  and  tendency  to  fatten.  They  are  often  fed 
irreguliw'ly  or  scantily,  a  course  fatal  to  the  highest  thrift  or  profit,  and  though 
they  may  endure  the  privation  without  suffering,  they  cannot  be  fattening  eco- 
nomically. If  fed  abundantly  they  will  produce  more  meat  from  a  ton  of  hay 
or  roots  than  any  fine  wools  possibly  can.  There  is  no  more  doubt  of  this  than 
that  short-horn  cattle,  in  the  hands  of  good  feeders,  vnU  yield  more  beef  than 
more  slowly  matuiing  breeds.  Formed  upon  the  same  principles  of  breeding, 
and  bred  with  the  same  aim,  there  is  no  doubt  that  the  same  result  has  been  at- 
tained.    They  should  be  managed,  then,  at  all  times,  with  this  point  in  view. 
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WHERE  t 


Haviug^  illustrated  some  points  in  the  comparison  of  the  two  gi-eat  classes, 
showing  why  mutton-sheep  are  found  to  be  profitable,  the  question  is  naturally 
connected  with  the  inquiry  wliere  they  are  likely  to  prove  most  profitable.  In 
truth,  it  is  from  ignoring  the  latter  query  that  people's  ideas  are  in  such  confusion 
on  the  main  question  at  issue. 

It  is  freely  admitted  that  it  turns  measurably  upon  population,  climate,  herbage, 
and  the  condition  of  agricultiure. 

In  mountainous  districts,  far  from  the  centres  of  population,  wool  is  the  prime 
object,  and  fine  wool  is  preferable  in  such  localities,  not  only  because  the  im- 
proved mutton-sheep  require  abundant  and  regular  feed,  but  the  mountain  grasses 
are  more  conducive  to  fineness  of  fil)re  than  the  coarser  and  heavier  grasses  of  the 
lowlands.  The  fine  wool  sheep  of  the  AUeghanian  slope  of  western  Pennsyl- 
vania, when  transferred  to  the  prairies  of  the  Mississippi,  will  increase  in  size 
and  in- quantity  of  fleece,  but  its  excessive  fineness  will  not  be  maintained. 
There  are  glades  and  mountain  valleys  in  Virginia,  and  further  south,  where  the 
herbage  is  sufficiently  succulent  and  abundant  to  make  mutton  and  wool  produc- 
tion equally  profitable  with  fine  wool-growing.  In  Virginia  an  additional  advan- 
tage is  found  in  close  proximity  to  the  large  cities,  Washington,  Baltimore,  and 
Philadelphia;  and  New  York  is  within  a  day's  travel. 

The  coimtry  w*est  of  the  Mississippi,  including  portions  of  the  great  plains  and 
the  basins  of  the  Rocky  mountains,  are  generally  best  adapted  to  fine  wool.  The 
requirements  of  the  futmre  may  make  mutton  breeds  profitable  in  the  most  fertile 
sections,  near  flourishing  towns,  and  probably  they  would  do  well  amidst  the 
luxurious  herbage  of  the  parks  of  Colorado,  and  find  a  ffood  market  among  the 
thousands  of  miners  and  others  who  will  throng  that  region.  In  view  of  the  un- 
thrifty condition  of  agriculture  in  the  south,  careless  habits  of  feeding  prevalent, 
and  the  sparseness  of  the  population,  Merinoes  or  their  grades  will  generally  be 
preferred  there,  though  Cotswolds  and  South  Downs  are  favorites  with  many, 
and  will  gradually  be  interspersed  among  appreciating  and  liberal  farmers,  and 
will  increase  with  the  improvement  of  agriculture. 

It  is  in  the  populous  section  of  the  northern  Atlantic  seaboard  that  mutton 
sheep,  in  this  countiy,  are  most  profitable.  Near,  to  cities  they  are  driving  fine 
wools  from  the  farms,  and  asserting  their  natural  supremacy  as  the  sheep  for 
highly  cultivated  and  expensive  lands.  The  unenterprising  and  unthiifty  farmer, 
even  here,  had  better  hold  to  his  Merinoes;  he  will  only  sacrifice  a  little  wool  by 
his  carelessness,  instead  of  both  wool  and  mutton.  The  great  cities,  containing 
an  aggregate  of  millions  of  people,  must  have  mutton,  and  many  wiU  have  a  better 
quahty  than  Merino  mutton.  The  supply  of  this  want  from  great  distances 
involves  an  immense  sacrifice  for  transportation,  care,  and  brokerage,  and  a  gi-eat 
deterioration  in  quality.  It  must  be  met  mainly  by  farmers  of  the  Atlantic  slope. 
The  objections  to  Merinoes  in  Great  Britain  are  not  that  they  do  not  thrive  in 
that  climate,  nor  that  the  wool  deteriorates,  though  its  fineness  is  decreased  under 
the  generous  regimen  of  that  country,  as  it  is  m  the  case  of  the  thorough-l)red 
American  ^Merinoes  fr'om  a  similar  cause,  but  that  they  are  not  equal  to  their  own 
improved  breeds  in  economical  importance.  "^  Is  it  not  better,"  British  feeders 
say,  "  that  we  should  trust  to  commerce  for  the  supplies  of  a  commodity  which 
can  be  raised  more  cheaply  than  at  home,  and  devote  our  sheep  especially  to  the 
production  of  that  food  which  no  other  country  can  supply  usf 

Merino  varieties  predominate  upon  the  continent  of  Europe,  except  in  the 
Netherlands,  and  in  very  populous  and  highly  cultivated  sections.  Where  land 
and  labor  are  cheap  they  prevail,  but  }deld  to  mutton  production  when  prices 
increase,  and  high  farming  produces  heavy  crops  of  grass,  grain,  and  roots. 

A  re\aew  of  original  correspondence  upon  this  point  will  develop  facts  in 
illustration  of  these  \'iews.     Reference  to  these  facts,  which  relate  to  a  growing 
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preference  for  mutton  sheep  in  improved  and  populous  sections,  and  also  include 
incidental  points  of  comparison  with  other  breeds,  will  show  that  some  farmers  in 
the  west,  and  a  few  in  the  south,  are  testing  the  comparative  profits  of  wool- 
growing  and  combined  wool  and  mutton  production,  and,  for  themselves,  are 
satisfied  with  those  animals  that  are  always  the  sign  and  the  concomitant  of  good 
farming. 

In  the  vicinity  of  Boston  few  sheep  of  any  breed  are  kept;  but  the  preference 
is  given,  by  most  farmers  of  the  State  of  Massachusetts,  to  the  long  and  middle 
wool  sheep.  Importations  have  frequently  been  made  of  the  several  Doun  fami- 
lies, Cotswolds,  Texel,  and  other  breeds.  This  tendency  is  evidently  increasing, 
and  will  ultimately  result  in  the  complete  supremacy  of  the  mutton  tribes. 
Correspondents  in  different  localities  unite  in  their  views  upon  this  point. 

In  Franklin  county,  a  correspondent  states,  that  the  long-wool  sheep  are  more 
abundant  than  formerly,  especially  the  South  Down.  For  the  past  five  years 
the  wool  has  brought  more  per  head  than  the  Merino.  The  cost  of  keeping  is 
about  one-eighth  more  for  the  coarse  than  for  the  fine,  but  the  high  price 
obtained  for  early  lambs  has  more  than  balanced  the  difference  in  keeping. 

In  Newport  county,  Rhode  Island,  a  correspondent  intimates  his  belief  that 
there  are  not  ten  pure  Merinoes  in  the  coimty,  where  they  prevailed  thirty  years 
ago.  He  represents  Cotswolds  as  increasing,  Leicesters  decreasing,  while  South 
Downs  are  regarded  with  the  greatest  favor,  particularly  for  raising  early  lambs 
for  the  shambles.  Shropshire  and  Oxford  Downs  are  attracting  some  notice.  He 
intimates  the  cost  of  keeping  of  the  different  breeds,  in  proportion  to  the  live 
weight  of  the  sheep,  and  the  average  weight  of  wool  at  foiu:  pounds  per  fleece. 

In  Litchfield  county,  Connecticut,  upon  authority  of  T.  S.  Gold,  the  propor- 
tion of  South  Downs  and  Cotswolds  has  increased,  and  the  recently  im})roved 
sheep  yield  fifty  per  cent,  more  wool  than  the  old  stock,  and  of  superior  quality. 

In  the  vicinity  of  New  York  the  production  of  mutton  asserts  its  superiority 
to  wool-growing  in  point  of  profit.  1  he  statement  that "  no  farmers  in  the  county 
keep  sheep  for  their  wool,"  as  in  Westchester,  New  York,  is  approximately  true 
of  ail  counties  in  proximity  to  principal  cities.  Thus,  in  Dutchess  coimty,  New 
York,  as  might  be  expected,  "  the  greater  portion  of  the  sheep  are  kept  for  mut- 
ton." In  Ulster,  a  cross  between  Cotswolds  and  South  Downs  prevails.  "  There 
are  no  Merinoes  kept  in  the  county ;  they  have  been  tried  at  different  times  and 
found  unprofitable."  Away  from  the  city  as  far  as  Schoharie  coimty,  "  very  few 
Merinoes  are  owned,"  the  principal  flocks  being  Cotswold,  South  Down,  and 
Leicester,  and  grades  of  those  breeds  "  which  winter  better  and  have  less  disease" 
than  Merinoes,  shear  from  five  to  six  pounds  per  head,  and  secure  high  prices  for 
fattening  purposes.  In  Albany  county,  a  well-known  breeder  of  long  wools, 
Mr.  Junan  Winne,  in  comparison  of  notes  with  a  friend  who  has  long  been  a 
breeder  of  fine  wools,  has  found  the  former  to  be  the  more- profitable  in  that 
locality.  In  western  New  York  there  is  a  growing  regard  for  mutton  sheep, 
which  are  more  abundant  than  fonnerly. 

Opinions  are  now  freely  expressed  like  the  following  from  Seneca  coimty: 
"Cotswolds  and  South  Downs  are  more  abundant  than  formerly;  they  are 
beginning  to  be  sought  after  for  wool  and  mutton  combined.  The  cost  of  keep- 
ing is  no  more  in  proportion  to  the  weight  of  carcass.  They  live  on  coarser  feed, 
the  lambs  are  hardier,  more  easily  raised,  and  matiure  much  sooner." 

A  gentleman  in  Schenectady  county.  New  York,  furnishes  an  illustration  of 
the  comparative  fattening  capacity  of  fine  and  coarse  wool  sheep.  In  December, 
18G5,  he  purchased  one  huniired  and  fifty  Merino  wethers,  averaging  lOS  pounds 
each,  and  fed  them  2^  bushels  whole  peas  each.  He  sold  them  ninety -two  days 
from  the  time  of  piu*chase,  weighing  114  pounds  each.  At  the  same  time  he 
bought  one  himdred  and  fifty  South  Downs  and  Cotswolds,  wethers  and  ewes, 
averaging  130  pounds,  gave  them  the  same  feed  and  treatment  for  the  same  length 
of  time,  when  they  weighed  145  pouiids  each.    Thus  the  gain  of  the  long  wools 
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was  one  hundred  and  fifty  per  cent,  more  tban  that  of  the  Merinoes.  In  Decern 
ber,  1866,  he  purchased  in  Canada  five  hundred  Leicesters,  wethers  and  ewes, 
averaging  125  pounds  each,  and  fed  them  shelled  com  and  oil  cake,  at  the  same 
cost  as  for  the  peas  of  the  previous  year.  At  the  end  of  ninety  days  they  aver- 
aged 1 48  pounds.  In  each  case  cut  broom-com  stalks  were  supplied  for  food 
and  bedding.     All  were  alike  healthy. 

The  same  state  of  facts  exists  in  the  vicinity  of  Philadelphia,  where  sheep  are 
mainly  kept  for  mutton ;  and  summer  purchases  for  feeding  are  of  the  mutton 
varieties  as  far  as  practicable.  This  is  especially  the  case  in  Gloucester  county, 
New  Jersey,  below  Philadelphia,  and  in  the  rich  and  highly  improved  district  of 
Lancaster,  and  adjoining  counties. 

Leicesters  of  greater  or  less  purity  are  prevalent  in  Montgomery  county,  Penn- 
sylvania, of  medium  size  and  light  bone,  taking  on  flesh  and  fat  with  great 
readiness,  and  weighing  about  one  hundred  pounds  dressed.  It  is  claimed  that 
they  require  less  feed  than  other  breeds  of  the  same  size,  and  they  are  accordingly 
held  in  high  esteem.     Their  wool  is  long  and  fine,  and  finds  a  good  market. 

In  Butler  county,  Pennsylvania,  the  fleeces  of  coarse-woolled  sheep  are  rqK)rt€Ki 
a  pound  or  two  heavier  than  Merinoes.  The  average  for  Cotswold  fleeces  is 
placed  at  eight  pounds  in  Franklin  county,  Pennsylvania. 

In  Luzerne  county,  Pennsylvania,  it  is  said:  "The  Cotswolds,  Leicesters,  and 
South  Downs,  \\'ith  our  natives,  are  the  principal  sheep  raised  here.  MuttoH 
being  in  great  demand,  at  high  prices,  they  are  the  most  profitable  breeds  our 
farmers  can  raise.  Our  market  is  at  home,  and  the  prices  higher  than  thos^  of 
New  York  or  Philadelphia.  We  have  no  pure  Merinoes;  they  have  been  tried, 
but  not  proving  as  profitable  as  mutton  sheep,  have  been  discarded." 

A  correspondent  in  Vinton  coimty,  Ohio,  refers  to  his  flock,  mostly  Merinoes, 
with  a  few  grade  South  Downs  interspersed,  all  fed  together,  and  testifies  to  the 
far  superior  condition  of  the  Downs.  His  fine- wools  averaged  3  pounds  14 J 
ounces  per  fleece,  and  his  coarse- wools  4  pounds  2  ounces.  In  Medina  county, 
of  the  same  State,  where  they  ai-e  not  numerous,  "  small  farmers  are  becoming 
more  in  favor  of  coai'se-wooUed  sheep."  It  is  conceded  in  that  locality  that  the 
"  cost  of  keeping  is  a  little  more  than  that  of  Merinoes ;  the  weight  of  fleece  is  not 
much  greater,  but  lambs  are  healthier  and  sell  for  more- to  the  butcher."  It  is 
further  statpd  of  the  M6rino  flocks  of  this  county  that  "sheep  came  out  of  winter 
quarters  poorly,  especially  ivliere  the  flocks  tcere  large.  In  this  toNvnship  one  man 
lost  more  than  a  hundred,  or  half  his  flock ;  another  eighty,  two  others  sixty  or 
more  each ;  and  so  on  down  to  ten  or  less."  It  is  but  fair  to  say  that  these  heavy 
losses  occurred  in  flocks  that  suflered  most  in  the  great  storm  of  Juno,  1866, 
when  535  perished  in  the  township  in  question,  and  7,000  to  8,000  in  the  county, 
and  that  the  survivors  were  doubtless  debilitated  by  the  exposure. 

Testimony  also  comes  from  Clermont  county,  Ohio,  that  Cotswolds,  Leices- 
ters, and  South  Do-wns  are  taking  the  place  of  the  Merinoes ; "  that  they  do  better 
there,  and  appear  to  be  more  healthy  j  that  they  dp  not  require  as  close  attention, 
and  are  more  profitable. 

There  are  occasional  expressions  of  this  preference  for  mutton  breeds  coming 
even  from  the  prairies,  where  their  popular  competitors  have  enjoyed  singular  and 
extravagant  favor.  For  instance,  in  Williamson  county,  Illinois,  it  is  said  that 
"Cotswolds  and  other  mutton  breeds  are  found  more  profitable  than  Merinoes. 
The  Cotswolds  yield  as  much  wool,  which  is  better  adapted  for  working  by  the 
machinery  of  this  part  of  the  country  5 "  and,  strange  to  say,  in  the  border  region  of 
Minnesota,  Nicollet  county,  while  it  is  supposed  that  "  Merinoes  furnish  more  wool, 
the  other  breeds  aie  more  in  favor  on  accoimt  of  their  mutton,  and  also  because 
their  wool  is  more  easily  manufactured  by  the  farmer's  family  for  home  use." 

In  Kosciusko  county,  Indiana,  it  is  claimed  that,  while  there  is  little  difference  in 
the  amount  of  feed  consumed,  "  fine-wool  sheep  require  more  attention  than  the  na- 
tives or  South  Downs,  and  the  latter  will  endm*e  more  exposure  than  the  fonner." 
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Mr.  F.  Bcoler,  of  Marion  county,  Indiana,  strikes  a  just  balance  between  these 
breeds  in  saying,  "  Were  I  starting  anew  in  a  place  distant  from  market,  I  should 
raise  Merinoes,  wLile,  on  the  other  hand,  were  I  commencing  where  I  could  have 
convenient  ac;cess  to  a  city  market,  I  should  certainly  take  the  mutton  sheep." 

A  ianner  in  Hipley  county,  Indiana,  Nvi*ites  that  he  has  Cotswolds  and  South 
Downs,  and  sees  little  difference  in  the  cost  of  keeping  those  and  the  common 
slujop  of  the  country.  A  correspondent  in  AVarren  county,  Indiana,  thinks  the 
long- wools  aie  more  easily  kept  than  Merinoes,  because  they  are  hardier  and  less 
pampered.  Another  in  West  Virginia  notes  a  similar  local  preference,  and  esti- 
mates the  cost  of  keeping  at  the  same  rate,  "  except  that  tlie  fine- wool  breeds 
require  more  cai*e,  being  less  hardy." 

In  Pike  county,  Illinois,  a  fanner  procured  in  Canada,  four  years  ago,  a  flock 
of  Leicesters,  which  have  done  well  and  proved  pecuniarily  satisfactory.  His 
fleeces  last  year  averaged  seven  poimds,  and  were  sold  in  Chicago  at  seventy 
cents  per  pound,  while  the  best  Merino  was  selling  for  fifty-two  cents.  His 
wethers,  at  two  years  old,  weighing  one  hundred  and  sixty -two  pounds,  brought 
seven  cents  per  pound,  with  the  wool  off.  A  neighbor,  at  the  same  time,  com- 
nix^nced  wool-gi'owng  with  a  flock  of  Merinoes  from  Vermont,  and  now  obtains 
fom-  pounds  of  wool  per  head,  the  last  clip  of  which  was  sold  at  forty-five  cents, 
while  his  wethers,  three  yeaa-s  old,  were  sold  at  five  dollars  each,  unsheared.  The 
Leicester  flock  has  always  yielded  three  lambs  to  two  of  the  Merinoes.  He 
estimates  the  keeping  of  five  Leicesters  to  equal  that  of  seven  Merinoes.  These 
cases,  side  by  side,  would  seem  to  present  fairly  the  comparative  merits  of  the 
two  breeds,  though  no  single  comparison  can  be  deemed  conclusive.  Even  as 
wool  producer,  without  regard  to  meat,  the  comparison  is  very  favorable  to  the 
Leicesters,  as  follows : 

Five  Leicesters,  yield  35  pounds  wool,  worth S24  50 

Seven  Merinoes,  yield  28  pounds  wool,  worth 14  56 

Difference,  (sixty-eight  per  cent.) 9  94 


The  receipts  for  wethers  sold  show  a  still  greater  difference,  amounting  to 
sixty-two  per  cent,  in  favor  of  the  Leicestei-s,  in  addition  to  the  wool  sold,  of 
which  no  statement  of  quantity  and  price  is  given,  as  follows : 

Five  Leicester  wethers,  162  pounds  each $56  70 

Seven  Merino  wethers ' 35  00 

Difference 21  70 


If  such  exhibits  of  actual  results  do  not  actually  substantiate  the  superior 
profit  of  mutton  breeds,  they,  at  least,  offset  remarkable  statements  made  by 
Merino  fanciers  under  very  favorable  circumstances. 

In  1850  a  wool-grower  in  Winnebago  county,  Illinois,  bought  a  flock  of  250 
Merino  sheep  and  bred  them  to  first  class  Mermo  rams  till  1859.  He  then 
crossed  them  with  South  Downs  and  bred  the  offspring  to  Cotswold  rams.  Care- 
fulty  recording  losses,  weight  of  fleeces,  price  of  wool  and  mutton,  and  weight 
of  wool  sold  since  1851,  the  following  results  were  exhibited: 

Merinoes. — 1862:  Weight  of  washed  wool  per  fleece,  3  pounds;  weight  of  fat 
sheep  after  shearing,  98  pounds.  1859 :  Weight  of  washed  wool  per  fleece,  4 J 
pounds 5  weight  of  fat  sheep,  94  pounds;  average  yield  of  lambs  per  100  ewes, 
83;  average  loss  of  lambs  first  winter,  5  per  cent.;  loss  of  sheep  during  the 
winter,  3  per  cent.  For  several  years  his  wool  sold  for  15  cents  more  per  pound 
than  that  of  the  Cotswold  cross  which  he  afterwards  bred,  but  as  the  weight  of 
fine  fleeces  increased,  the  difference  in  price  diminished. 
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Cotswold  cross, — ^Weiglit  of  waehod  wool  per  fleece,  5J  pounds ;  aveiTige  Umc' 
weight,  150  pounds;  average  price  per  pound,  live  weight,  of  fat  sheep,  4. J  cents; 
average  yieUl  of  hirabs  per  100  ewes,  109;  average  loss  of  lambs  firet  winter,  2 
per  cent.;  average  loss  of  sheep  during  the  winter,  Ij  per  cent.  His  last  cli]» 
brought  a  higher  price  in  Cliicago  than  the  Merino  fleeces  of  the  same  weight. 
Of  the  relative  cost  of  keeping  lie  says:  "There  is  very  little  difference  in  th<* 
cost  of  wintering.  The  Merinoes  require  more  careful  management  and  quite  ao 
much  grain  to  get  through  the  winter  in  good  condition.  The  cross  of  Cots- 
wolds  consume  more  straw,  stalks  and  coarse  food." 

A  correspondent  in  Mitchell  county,  Iowa,  reports  the  cost  of  ^vintering  two 
bondred  cross  bred  sheep  (Merino,  Leicester  and  South  Down,)  at  $2  55^  the 
the  summer  keeping  upon  wihl  prairie  not  being  estimated ;  the  average  weight 
of  wool  4  pounds  2  ounces.  Another  flock  of  three  hundred  "natives"  or  mon- 
grels, costing  $2  50  each  in  wintering,  yielded  fleeces  of  3  pounds  13  ounces 
each. 

The  flocks  of  Sanilac  county,  Michigan,  are  "  a  mixture  of  common  Leicestei , 
Cotswokl  and  Soutli  Do^vn,  with  a  dash  of  merino."  A  prominent  wool-grower 
writes  tliat  his  own  flock  of  130  "  has  averaged  5  J  pounds  river-washed  wool  per 
head  for  the  last  five  years." 

The  time  may  come  when  the  profits  of  tv^ool-growing  will  cease  to  be  satis- 
&ctory  even  to  prairie-fanners.  Already  there  are  signs  of  dissatisfaction.  A 
farmer  in  Washington  county,  Wisconsin,  with  a  flock  c^f  116  merinoes,  estimates 
his  expenses  at  a  sum  equivalent  to  sixty-one  cents  per  pound  for  his  wool,  and 
figures  up  an  actual  loss  of  S50  28,  as  follows : 

Interest  on  S467  capital  invested  about  7  per  cent $32  48 

Forty  acres  timothy  meadow 100  00 

Forty  acres  w^oodland  pasture 20  00 

Sixteen  tons  of  hay 160  00 

Four  tons  peas  and  straw 12  00 

58  bushels  of  peas  and  oats,  60  cents 34  80 

One  barrel  of  salt 3  00 

Washing  and  shearing 8  00 

$370  28 

Receipts  for  464  pounds  wool,  50  cents $252  00 

Receipts  for  44  lambs,  at  $2 88  00 

. 320  00 

Loss 50  28 


In  Shelby  county,  Missouri,  "Cotswolds  and  South  Downs  are  plentier  than 
a  few  yeais  ago ;  ai-e  very  valuable  for  mutton,  sometimes  weighing  200  pounds.'' 
In  one  case  190  coarse  wool  sheep  were  kept  in  one  flock  and  averaged  4  pounds 
1  ounce  per  fleece  of  tub-washed  wool. 

In  those  regions  where  the  "improved"  Merinoes  have  not  increased  the 
amount  of  dirt  in  wool,  the  difference  in  wool-producing  capacity  between  coarse 
and  fine  wool  sheep  is  not  material.  Many  correspondents,  some  of  whom  ac- 
knowledge a  difference  in  cost  of  keeping,  give  a  preference,  in  point  of  quantity 
of  wool,  to  mutton  breeds,  as  in  a  county  in  Missouri :  "  those  who  have  exper- 
ience in  wintering  Cotswolds,  Leicesters  and  South  Downs  tliink  it  costs  nearly 
one-third  more  than  the  Merinoes,  but  that  the  clip  of  the  former  is  at  least  one- 
third  heaver  than  the  latter." 

The  statistical  correspondent  of  the  depai-tment  in  Taylor  county,  Virginia, 
says :  "  Our  sheep  men  are  improving  thck  stock.  They  prefer  the  Cotswolds, 
Leicester  ^nd  South  Downs  to  Merinoes,  considering  thou*  wool  more  valuable.'' 
23 
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Another  in  Barbour  county,  in  the  same  State,  dooms  the  cost  of  keeping  of 
fine  and  coarse  wools  about  the  same. 

From  Louisa  county,  Virginia,  a  correspondent  writes:  "A  few  Cotswolds, 
South  Downs,  and  Merinoes  have  at  diflferent  times  been  inti-oduced  into  this 
cx>unty  without  any  definite  purpose  of  testing  the  cost  of  keeping  and  profits  of 
the  pu7'e  breedy  but  rather  for  purposes  of  crossing.  There  ai*e  a  few  nearly  pure 
Cotswolds.  The  Merinoes  are  objected  to  generally,  because  it  is  difficult  to 
card  the  wool  in  ordinary'  cards." 

In  Gloucester  county,  Vuginia,  grade  Cotswolds  and  South  Downs  prevail, 
vA\h  fleeces  weighing  about  4  pounds. 

A  correspondent  in  Giles  county,  Tennessee,  gives  as  the  average  weight  of 
fleeces  of  his  own  sheep  of  different  breeds  the  following  figiu-es :  South  Down 
ewes,  9 J;  Cotswolds,  9  pounds j  an  Oxfordshire  ram,  weighing  275  pounds,  12 
pounds.  The  Kentucky  improved  are /very  popular,  and  clip  from  8  to  14 
pounds  each. 

A  fanner  in  Burke  county,  Georgia,  gives  his  experience  with  the  South  Downs : 
"I  have  bred  South  Downs  exclusively  for  twenty  years,  and  have  found  them 
very  profitable,  and  the  most  desirable  as  a  mutton  sheep — ^yielding  a  fleece 
equal  in  weight,  and  finer  in  quality,  than  the  native  sheep — maturing  in  one- 
thu'd  of  the  time,  and  smfeiting  in  fatness  upon  the  same  short  pasturage,  when 
the  native  sheep  will  pine  and  perish  side  by  side  with  the  Down.  For  several 
years  many  of  my  lambs  died  at  five  to  six  menths  old,  during  the  heat  of 
Bummer,  from  fatness  or  apoplexy ;  but  since  I  have  sheared  them  in  July  or 
August,  getting  a  fleece  of  two  to  two  and  a  half  pounds  of  wool,  my  losses  have 
been  small,  and  the  lambs  are  healthier,  and  by  autumn  are  covered  with  a 
sufficiently  comfortable  fleece.  The  Downs  are  hardier,  will  bear  closer  folding, 
attain  an  earlier  maturity,  and  ai'e  a  better  mutton,  than  any  other  race  of  sheep. 
I  have  sold  my  mutton  this  season,  in  February,  at  88  per  head,  fattened  entirely 
on  fiuta  Baga  turnips." 

Such  testimony  of  American  fanners  is  abundant.  It  shows  at  least  that  some 
who  have  tried  various  breeds  ai*e  content  to  rest  their  expectations  of  profit,  even 
in  this  country  of  the  best  variety  of  Merinoes  known,  upon  the  improved  English 
mutton  breeds. 


INFANTADO  AND  PAULAR  SHEE]?. 


The  accompanying  engravings  represent  sheep  owned  by  E.  W.  Rogers  & 
Sons,  Whallonsburg,  New  York,  of  which  they  T\Tite:  **Our  ram  General 
Sheridan  was  ten  months  old  when  the  plate  was  taken,  and  weighed  eighty 
pounds;  weight  of  fleece  when  shorn,  at  eleven  months  old,  was  ten  and  a  half 
pounds.  Ho  was  bred  from  a  pure  At  wood  ewe,  and  sired  by  a  ram  named 
John,  purchased  of  Colonel  E.  S.  Stowcll,  of  Cornwall,  Vermont,  and  which 
was  sired  by  his  stock  ram  Sweepstakes,  the  sire  of  his  celebrated  stock  ram 
Golden  Fleece,  thus  showing  our  ram  to  be  descended  from  the  Infantadp  or 
Atwood  stock.  Our  group  of  five  yearling  ewes,  represented  in  the  accompany- 
ing engraving,  consists  of  three  Infantados  and  two  Paulars.  No.  1  is  of  the 
same  family,  on  its  dam^s  side,  as  that  of  the  above-described  ram,  and  was  sired 
by  Colonel  StowelUs  ram  Golden  Fleece,  and  sheared  at  one  year  old  a  fleece 
of  ten  pounds.  No.  6  is  of  the  same  blood  as  No.  1,  and  was  su'cd  by  our  ram 
John,  above  named,  and  sheared  ten  and  a  half  pounds.  No.  7,  same  blood  on 
dam^s  side  as  No.  6,  and  sired  by  the  same  ram  j  weight  of  fleece,  eleven  pounds.  No. 
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11  is  of  the  stock  denominated  as  Paular,  its  dam  being  bred  by  the  Hon.  M.  W. 
C.  Wright,  of  Shoreham,  Vt.,  and  sired  by  the  celebrated  Paular  ram  known  as  the 
Tottingham  ram,  and  owned  by  B.  B.  Tottingham,  of  Shoreham ;  weight  of 
fleece,  ten  and  a  half  pounds,  shorn  at  one  year  old.  No.  13,  same  blood  on  the 
side  of  both  dam  and  sire  as  No.  1 1,  beiuff  sired  by  the  same  ram  and  from  one 
of  said  Wright's  Paular  ewos ;  weight  of  leece  ten  and  three  quarter  pounds." 


THE  RAJM  ONTARIO. 


The  engraving  of  the  Merino  ram  Ontario,  owned  by  Hon.  E.  B.  Pottle  and 
John  Maltman,  Ontario  county,  New  York,  represents  the  animal  that  took  the 
first  prize,  in  the  class  of  yearling  Merinoes,  at  the  State  show  at  Canandaigua, 
in  1865.  His  lambs  received  first  prizes  at  the  Auburn  exhibition,  in  May,  1867. 
Ontario  is  a  thorough-bred  Infantado,  got  by  Seville,  ho  by  Sanford's  comet. 
Hifl  dam  was  bred  by  Hon.  R.  J.  Jones,  of  West  Com\^aIl,  Vermont.  He  has 
a  remarkably  dense  fleece,  of  fine  style  and  unusual  purity. 


TRAINING  ANIMALS  FOR  WORK. 


BY  W.   H.   GAJIDNEK,   CORXLNG,  NEW  YORK. 


I  DESIRE  to  make  a  plea  for  education — ^the  education  of  animals  selected  for 
labor.  It  is  a  little  remarkable  that  a  people  numbering  their  educational  insti- 
tutions by  the  thousand  should  admit  their  inferior  training  of  animals  bred  to 
labor.  The  half-civilized  Bedouin,  whose  estate  is  embraced  in  his  horee  and  its 
trappings,  spends  years  of  patient  toil  in  training  it  for  his  use.  The  develop- 
ment of  the  animfJ  under  such  training  is  wonderful,  and  as  a  result,  the  Arabian 
Btud,  in  its  acquired  and  transmitted  brute  intelligence,  is  at  the  head  of  its  race. 

The  shepherds  of  Judea  have  for  centuries  trained  their  flocks  to  herd ;  they 
foUow  their  shepherds  into  "green  pastures,  and  by  the  side  of  stiU  waters;*" 
each  animal  has  a  name,  and  knows  its  name,  and  answers  the  shepherd's  call. 
Both  American  horsemen  and  herdsmen  can  gain  by  copjring  the  practices  of 
Oriental  husbandmen. 

There  is  a  great  advantage  in  having  all  brood  animals  well  and  thoroughly 
trained.  The  offspring  of  such  are  more  tractable/  have  less  natural  fear  of  man, 
and  have  also,  very  generaDy,  certain  transmitted  qualities  adding  greatly  to 
their  value.  I  am  a  believer  in  the  improvement  or  strengthening  of  the  sockH 
nature  of  animals  by  careful  breeding,  and  that  association  with  man  and  thorough 
training  to  labor  tends  to  increase  their  capacity  and  usefulness  as  well  as  kind- 
liness of  disposition.  On  the  contrary,  the  vices  of  the  parent  are  quite  apt  to 
appear  in  the  offspring.  Hence  we  deem  it  highly  essential  that  all  animals 
used  for  breeding,  male  or  female,  be  thoroughly  domesticated  and  taught  to 
handk  wellj  and  have  no  fear  of  man.    In  this  manner  the  value  of  all  animals 
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used  for  labor  may  be  greatly  increased^  and  the  care  of  farm  animals  rendered 
much  more  pleasant  and  satisfactory. 

In  training  animals  it  is  necessaiy  to  understand  thoroughly  their  nature  and 
habits.  One  will  start  at  the  rustle  of  a  leaf,  or  any  new  or  unusual  sight  or 
sound ;  another  fears  not,  but  with  firm  step  faces  real  or  fancied  danger  at  the 
bidding  of  man.  All  trainers  of  animals  have  noticed  the  wide  difference  in  their 
temperament :  the  one  is  ner\'0U8,  fretful,  and  ruinously  spuited ;  the  other  as 
quiet  and  cool  as  if  endowed  with  reason. 

The  training  of  the  nei*vous  class  of  animals  should  proceed  veiy  carefully. 
Many  of  this  class  are  ruined  early  because  over  willing  to  labor  or  "go."  It 
should  be  remembered  that  the  animal  in  training  is  not  yet  a  horse  or  an*ox, 
but  a  young  creatm*e,  without  training  of  eye,  limb,  or  muscle  j  lacking,  also, 
strength,  age,  and  endurance.  Growth  and  training  should  proceed  together. 
Light  labor  and  easy  driving  will  be  advantageous,  while  the  severe  eflFort  of  on 
hour  may  work  complete  and  permanent  ruin. 

HABITS   IN   ANIMALS. 

Habit  is,  with  brutes  as  with  men,  an  iron-handed  master.  The  animal 
designed  for  labor  may  be  trained  until  the  most  laborious  duties  are  performed 
as  a  mere  habit.  In  fixing  habits,  gi-eat  care  should  be  exercised  that  no  bad 
habits  are  taught.  The  animal  of  highly  nervous  temperament  learns  very 
readily  and  remembers  well.  A  habit,  wliether  vicious  or  otherwise,  once  learned, 
will  be  returned  to  or  practiced  by  such  an  animal  long  after  it  is  supposed  to  be 
forgotten. 

"  Good  spipts,"  a  highly  significant  term,  well  understood  by  all  trainers  of 
animals,  should  be  presei'ved.  This  condition  can  be  maintained  in  neither 
horses  nor  oxen  overtasked  when  young  and  gro^ving.  We  deem  this  the  most 
essential  point  in  training  for  work.  W  hile  in  training  there  is  a  constant  tempta- 
tion to  let  the  young  team  do  as  much  as  the  old  one.  The  important  fact 
should  be  borne  in  mind  that  light  labor  promotes  a  hardy,  serviceable  growth, 
while  the  adverse  is  as  above  stated. 

EARLY  LESSONS. 

It  is  one  of  the  first  essentials  in  early  training  to  bring  the  animal  to  depend 
upon  the  driver.  Food,  water,  care,  and  training  should  be  mainly  by  one 
person.  A  feeling  of  dependence  as  opposed  to  independence  should  bo  culti- 
vated. There  should  also  be  a  strong  friendship,  a  familiar  acquaintance,  and 
tlie  fullest  confidence  of  the  animal.  The  dog,  our  best  trained  animal,  comes 
kt  his  master's  bidding;  is  held  in  check  by  liis  voice  without  bit  or  bridle; 
obeys  a  beck  or  signal,  even  when  excite<l  and  impatient.  The  same  may  be 
done  with  the  horse,  with  the  same  long-continued  pains  and  care,  the  same 
friendly  intercourse,  the  same  fondling  and  social  interchange  of  endearments. 

**  Love  and  love  only  is  the  loan  for  love.'* 

There  need  be  no  fetir  of  unretumed  affection.  All  of  our  domestic  animals 
love  natiually  the  hand  which  cares  for  them  and  the  voice  which  calls  them. 

The  labor  is  half  accomplished  when  the  animal  has  confidence  in  and  a 
thorough  acquaintance  with  the  dinver.  Such  confidence  is  always  sought  by 
good  drivers — men  understanding  the  influences  which  govern  animals,  no  matter 
how  well  and  thoroughly  trained  they  may  be.  Xo  demand  should  ever  be  made 
of  a  young  animal  with  which  he  cannot  readily  comply.  It  is  a  good  mlo  to 
BO  direct  that  the  easiest  way  to  move  is  in  the  very  direction  you  wimt  the  move- 
ment made.     Any  and  all  demands  made  must  be  enforced.     The  trainer  never 
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Sixers  in  the  esHmaUan  of  the  animal  when  he  succeeds,  oven  if  force  h«  neces- 
sary to  eflect  the  wished-for  result. 

WHIPPING,   URGING,   ETC. 

It  is  probably  necessary  to  teach  all  working  animals  a  wholesome  fear  of  the 
whip.  Tliis  done,  and  its  further  use  is  seldom  necessary.  The  whip  should 
not  be  used  in  urging  to  higlier  speed. .  The  best  of  all  gaits  is  a  quick,  nimble 
walk.  Train  all  teams  to  walk  well.  It  is  the  laborer's  gait  for  the  farm  or 
road.     Speed  is  rarely  worth  cultivating. 

THE  TKAINER. 

He  who  is  not  most  thoroughly  under  self  control  should  never  attempt 
instructing  the  ignorance  of  any,  either  of  his  own  or  a  lower  race  of  animals. 
He  cannot  succeed  well.  The  voice,  the  eye,  the  lip,  and  motion  betray  the 
ungovemed  man.  How  can  he  govern  others,  and  train  in  good  ways,  who  can- 
not control  himself?  He  who  would  instruct  must  never  yield  the  slightest 
evidence  of  passion,  anger,  or  even  impatience.  If  you  train  an  animal  to  labor 
skillfully  you  have  accomplished  a  victory  over  a  will  and  physical  strength, 
which,  when  aroused,  are  superior  to  your  own.  Reason  is  your  strength,  good 
sense  your  best  reliance.  How  important,  therefore,  that  your  mind  be  free  from 
the  dominion  of  bad  habits,  enslaved  by  no  excesses.  No  intemperate  man 
should  ever  take  charge  of  animals  in  training. 

HINTS   ON   OVERCOMING  BAD   HABITS. 

Bad  habits  are  mainly  the  result  of  want  of  care  or  mismanagement  on  the  part 
of  those  having  charge  of  the  animals.  They  have  no  knowledge  of  when  they 
do  wrong  or  when  they  do  right.  They  are  ignorant  of  all  before  them  j  the 
past  and  present  alone  are  theirs.  It  is  an  old  and  true  adage,  that  "  ignorance 
is  a  blank  sheet  on  which  we  may  write  j  while  error  is  a  scribbled  one,  from 
which  we  must  first  erase."  Erasing  bad  habits  in  animals,  as  in  ourselves,  is 
among  the  most  unpleasant  labors  known  to  him  who  has  clmi'ge  of  animal  na- 
tures. Prevention  is  much  the  easier  and  safer  method.  When  a  habit  has 
become  confirmed,  a  self-inflicted  punishment  should  be  sought  for.  When  such 
means  cannot  be  adopted,  secure  enforced  obedience,  (not  by  whipping,)  and  if 
jwssible  deprive  the  animal  of  the  power  to  return  to  a  practice  of  the  habit. 
Many  pernicious  habits  are  the  result  of  overtasking,  and  come  as  the  result  of  an 
endeavor  of  the  animal  to  obtain  rest,  shift  the  burden  of  the  harness,  &c.  Let  it 
be  borne  in  mind  that  training  or  instruction  must  precede  knowledge,  and  that 
the  brute  has  neither  knowledge  of  cause,  effect,  nor  our  liope  and  reason  to  stim- 
ulate to  labor.  The  labor  of  the  animal  is  obtained  through  man's  power  over 
him  J  it  is  not  a  voluntary  offering.  Let  not,  then,  that  power  be  abused.  Teach ! 
instruct  well  and  carefully,  and  prove  yourself  worthy  the  service  of  a  well- 
trained,  noble  animal. 

It  is  highly  important  that  young  animals  in  training  for  work  have  easy, 
well-fitting  harness,  yokes,  &c.,  that  no  impediment  be  offered  to  their  laying 
out  their  full  strength  whenever  needed. 

If  these  thoughts  shall  encourage  the  young  of  our  land  to  give  humane, 
yet  thorough  training  to  the  animals  in  their  charge,  then  will  the  object  for 
which  they  were  written  be  fully  accomph'shcd.  Thorough  training  adds  greatly 
to  the  value  of  animals  and  to  the  comfort  of  all  who  use  them. 
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ENGLISH  AND  AMERICAN  DAIRYING-THEIR  POINTS  OP 
DIPFERENCE  AND  COMPARATIVE  MERITS. 


BY  X.  A.  WILLARD,  A.  M.,  HEBKIMER  COUNTY,  NEW  YOPwK. 


Associated  dairying  is  now  conducted  on  bo  laige  a  scale,  and  Las  so  wide  a 
range  in  America,  as  to  give  it  distinctive  features  of  nationality.  Europten 
writers  have  asserted  that  this  system  was  first  inaugurated  in  Switzerland,  and 
that  America  simply  borrowed  the  idea,  putting  it  into  successful  operation,  and 
therefore  is  not  entitled  to  any  merit  as  to  its  originality.  Without  stopping  to 
point  out  the  great  dissimilarity  between  the  assooiated  dairy  management  of 
Switzerland  and  that  of  America,  the  truth  of  history  demands  the  statement 
that  whatever  excellence  may  attach  to  the  American  system,  nothing  in  it  has 
been  borrowed  fix)m  abroad. 

In  the  report  of  the  Department  of  Agriculture  for  1865  I  gave  a  brief  ac- 
count of  the  origin  of  the  cheese  factory  movement.  Having  been  familiar  with 
its  early  history,  with  the  men  and  the  causes  that  led  the  way  to  this  improve- 
ment in  dairy  practice,  I  feel  competent  to  speak  authoritatively  on  the  subject, 
and  claipi  its  originality  as  wholly  American. 

The  American  factory  system  now  stands  pre-eminently  in  advance  of  dairy 
practice  in  the  Old  World.  By  it  a  more  uniform  and  better  product  of  cheese 
and  butter  can  be  made.  These  must  soon  take  the  lead  in  European  markets^ 
and  European  nations  will  adopt  the  system  or  be  content  to  see  their  home  pro- 
ducts rank  as  secondary,  and  sold  at  inferior  prices.  Since  the  adoption  of  the 
fjEUStoxy  system  a  large  export  trade  in  cheese  has  grown  up  between  America  and 
Qreat  Britain.  The  value  of  American  cheese  now  sent  abroad  is  from  seven 
to  ten  millions  of  dollars  annually,  and  as  factories  improve  in  the  quality  of 
their  manufacture,  a  much  larger  trade  it  is  believed  will  bo  inaugurated. 

England  is  old  in  dairy  husbandry,  and  has  always  claimed  superiority  in 
dairy  practice.  A  great  many  styles  of  cheese  are  manufactured,  and  some  of 
them  sell  in  their  principal  markets  at  better  prices  than  that  made  at  our  fEicto- 
ries.  American  dairymen  have  never  been  able  to  find  out  wherein  this  supe- 
riority lay.  In  view  of  the  large  trade  already  existing,  and  likely  to  inorease, 
it  was  deemed  important  that  a  better  knowledge  of  English  dairy  husbandly 
and  cheese-making  be  obtained.  The  American  Daiiy  Association,  therefore, 
engaged  the  writer  to  go  abroad  for  this  purpose,  and  the  following  pages  are 
briefly  the  result  of  observations  over  the  dairy  districts  of  Great  Bntain  during 
the  summer  of  1866. 

The  dairy  lauds  of  Great  Britain,  it  is  believed,  are  no  better  than  in  the  best 
dairy  districts  of  America.  Pastures  there,  it  is  true,  will  generally  carry  more 
stock  than  ours,  because  theirs  are  freer  from  weeds  and  better  managed.  The 
yield  of  hay  from  permanent  meadows  is  no  larger  than  from  our  best  lands,  two 
tons  per  acre  being  considered  a  good  crop,  but  theirs  is  composed  of  a  greater 
variety  of  grasses,  is  finer,  and  doubtless  more  nutritious  than  ours  on  accoxmt  of 
less  waste  in  woody  fibre.  Their  dairy  stock  is  generally  no  better  than  in  our 
first-class  dairies.  I  think  there  is  no  county  in  England  or  Scotland  where*  the 
average  yield  of  cheese  per  cow  is  so  large  as  in  Herkimer  county.  New  York. 

In  the  management  of  farms  they  we  generally  far  in  advance  of  us,  but  in 
cheese-nuddng  their  appliances  are  inferior,  their  work  more  laborious,  and  they 
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really  have  but  one  style  of  cheese  that  competes  with  the  best  gi-ades  of  our 
factory  make.  This  is  the  cheddar,  of  which  the  leading  features  in  manui:ic- 
ture  w\\l  be  found  under  its  appropriate  head. 

In  the  cheddar  process,  as  well  as  in  the  management  of  stock  of  milk  and 
dairy  farms,  there  are,  doubtless,  suggestions  which  will  be  adopted  in  our  prac- 
tice when  their  superiority  is  demonstrated.  I  have  endeavored  to  call  attention 
to  the  fact,  and  to  state  the  point  clearly. 

THE   CITEESE   DISTRICTS   OF  ENGLAXD. 

The  cheese  districts  of  England  are  gi*ouped  together  in  counties  lying  con- 
tiguous. Thus  in  the  south  are  found  Gloucester,  Somerset,  Wilts,  Dorset,  &c., 
white  in  the  north  there  are  Cheshire,  Lancashire,  Derbyshire,  Leicestershire,  and 
Shropshire.  Other  counties  produce  cheese  in  limited  quantities,  but  not  to  such 
extent  as  to  make  it  a  leading  business.  I  went  into  the  southern  districts  fii*st,  and 
found  three  styles  of  cheese,  each  having  a  different  shape  and  character,  and 
differently  manufactured.  Tliey  were  the  Cheddar,  the  double  and  single  Gloster, 
and  the  Wilts. 

I  had  never  seen  any  large  tract  of  country  so  beautiful  as  this  part  of  Eng- 
land. It  was  in  June,  when  the  hedges  were  covered  with  dark  green  foliage, 
the  pastures  flecked  with  the  daisy  and  buttercup,  flowers  celebrated  by  the 
poets.  But  the  Engish  daisy  is  not  to  be  confounded  with  that  pest  of  our 
fields,  the  ox-eye  daisy,  for  it  is  small  and  unpretending,  and  does  not  suck  up 
the  life  of  the  land.  Then  the  smooth  roads,  the  villas,  the  farm-houses,  and 
the  hamlets,  with  their  adornments,  together  with  the  garden-like  cultivation  of 
the  land,  formed  a  picture  ever  to  be  remembered.  For  quiet,  pastoral  scenery, 
England  is  surpassingly  beautifal.     Everything  seems  to  be  "picked  up"  and  in 

Elace.  You  see  no  tumbljB-down  fences,  no  unsightly  stone  heaps,  disfiguring  the 
ind,  no  cheap  wooden  houses  falling  to  pieces,  no  remains  of  wood-piles  and 
other  accumulated  trash,  like  a  cancer  blotching  the  premises,  but  everything 
seems  to  be  swept  up  and  in  order,  or,  to  use  a  homely  phrase,  "prepared  for 


company." 


SOMERSET  AND   ITS   SYSTEM  OP  PARMIXa. 


Somerset  has  a  rolling,  undulating  surface,  and  it  is  in  this  county  that  the 
famous  Cheddar  cheese  originated.  In  form  the  county  is  difficult  to  describe, 
perhaps  partaking  more  of  an  oblong  figure  than  any  other. 

According  to  recent  returns  of  live  stock,  &c.,  its  area  is  1,047,220  acres,  con- 
taining 444,873  inhabitants ;  84,262  cows;  89,257  young  stock ;  636,975  sheep; 
and  75,469  pigs.  The  surface  of  the  country  is  generally  uneven,  and  towards 
the  west,  on  the  borders  of  North  Devon,  approaching  to  mountainous.  The 
principal  hills  lie  east  and  west,  and  are  nearly  parallel  with  each  other.  These 
ranges  are  generally  poor,  affording  pasture  for  a  coarse  kind  of  sheep  and  some 
young  cattle.  The  hill  tops  of  the  south  and  southwest  are  covered  with  heather. 
The  geological  features  of  the  country  are  varied,  and  are  chiefly  composed  of 
siouhtain  limestone,  inferior  oolite,  the  white  and  blue  lias,  and  the' new  red 
sandstone.  The  highest  hills  are  mountain  limestone,  which  has  been  forced  up 
from  its  proper  place,  and  is  found  over-topping  the  upper  strata  to  a  height  of 
six  or  seven  hundred  feet.  The  eastern  part  of  the  country  is  generally  oolitic, 
stretching  away  northward  to  Bath,  at  which  place  it  produces  some  of  the  finest 
building  stone*  in  the  kingdom.  The  lias  comes  next  in  rotation,  cropping  out 
fronr  under  the  oolite  westward.  The  red  sandstone  i^  not  so  prevalent.  This, 
with  the  oolite,  is  the  lightest  soil  upon  which  large  flocks  of  sheep  are  kept, 
which,  in  the  south,  are  chiefly  of  the  South  Down  breed,  but  in  the  northern 
district,  towards  Bath,  are  crossed  with  the  Leicester,  forming  a  larger  and  more 
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remunerative  aiymal.  The  method  of  farming  is  the  four  or  five-field  shift — 1st, 
wheat;  2d,  grcen  crop  (turnips,  vetches,  &c.;)  3d,  barley;  4th  and  5th,  clover 
fii*st  and  second  year.  The  wheat  crop  is  from  twenty-four  to  forty  bushels  per 
acre;  barley  from  thirty-two  to  sixty  bushels,  sometimes  more.  A  heavier  kind 
of  land  is  found  on  the  lias  formation.  A  team  of  four  horses,  or  six  or  eight 
oxen,  is  employed  in  ploughing  it.  This  is  more  productive  of  grain  than  the 
lighter  land,  and  is  farmed  in  a  similar  manner. 

In  some  places  what  is  termed  a  dog  flock,  that  is,  young  sheep  of  a  year  or 
so  old,  are  fattened  for  the  Bristol  and  Bath  markets.  The  lowlands  and  valleys 
aie  rich  and  productive.  Between  the  ranges  of  hills  before  noticed  are  some  of 
the  richest  plains  in  England.  The  vale  of  Taunton  Dean,  in  the  south  of  the 
county,  is  extremely  rich.  Another  nearly  level  plain  extends  from  the  town  of 
Bridgewater  to  the  Mendip  hills,  and  eastward  to  the  city  of  Wells.  Another 
plain,  but  rather  more  uneven,  stretches  north  of  the  Mendip  towanls  Bristol. 
These  plains  aie  largely  devoted  to  the  fattening  of  beef  and  mutton  for  the 
supply  uf  the  local,  and  also  the  London,  markets.  Somerset  is  noted  for  its 
cheese,  of  which  large  quantities  are  made.  It  bexirs  the  name  of  Cheddar,  from 
a  small  village  at  the  foot  of  the  Mendip  hills.  The  name  originated  from  the 
formers  of  the  village  uniting  the  milk  of  their  cows  for  the  pmpose  of  making 
a  larger  cheese.  This  was  done  at  each  othei-^s  houses  in  tuni.  From  that  time, 
which  was  about  one  hundred  years  ago,  the  thick  cheese  made  in  Somersetshire 
has  borne  the  name  of  Cheddar,  and  bears  the  highest  quotations  of  any  English 
cheese  in  the  London  and  other  mai'kets.  It  is  made  much  thicker  than  was  at 
first  anticipated.  The  size  that  now  is  in  request  ranges  from  40  to  80  and  up 
to  100  pounds;  the  shape  is  from  10  to  14  inches  in  depth,  and  15 J  inches  in 
diameter. 

This  county,  and  the  others  south,  have  sufiered  very  little  from  the  cattle 
plague.  DiUTY  cows,  however,  during  the  past  season,  have  been  high,  com- 
manding from  18  to  20  pounds  sterling  per  cow,  or  from  90  to  100  dollai^s.  The 
dairy  cows  are  motley  gi*ades,  and  so  fai*  as  I  have  seen,  do  not  show  any  better 
milking  qualities  than  the  first-class  dairies  of  Herkimer  and  Oneida  counties, 
New  York. 

DESCRIPTION   OF  STOCK. 

The  cattle  kept  in  the  county  at  this  time  are  the  Devon  and  short-horn,  the 
former  pure  of  their  Idnd,  the  latter  rarely  so,  but  have  been  employed  to  improve 
the  original  stock  of  the  country. 

The  Devons  are  said  to  have  been  formerly  (with  a  few  exceptions)  a  small, 
three-cornered,  nondescript  animal,  of  little  use  to  the  dairyman,  and  less  to  the 
breeder  and  grazier.  Their  home  is  South  Somerset  and  North  Devon.  The 
race  is  wonderfully  improved  through  the  energy  and  perseverance  of  some 
fanners,  who  liave  taken  the  best  animals  they  could  find  and  bred  from  them, 
until  they  have  succeeded  in  producing  one  of  the  best  animals  of  which  England 
can  boast.  In  the  opinion  of  some  no  beef  is  equal  to  it,  the  fat  and  lean  being 
so  nicely  interpiingled.  Their  milking  qualities  ai*e  not  yet  equal  to  those  of 
other  kinds.  A  few  years  since  there  was  a  breed  called  the  Hampshire  cow,  a 
useful  animal  for  any  purpose,  of  good  constitution,  size,  milk,  and  beef.  Mr. 
Harding  gave  me  a  description  of  a  cow  of  this  breed,  neaily  the  last  of  the  race, 
which  was  twenty  years  old,  and  had  been  milked  the  previous  summer,  and  in  the 
March  follo^^'iug  went  to  the  butcher  at  uC20  Is.  1  was  told  that  fifty  years  ago, 
in  the  neighborhood  of  the  Mendip  hills,  they  had  what  was  termed  the  "  Mendip 
cow,"  of  little  service  but  to  milk ;  but  both  these  good,  though  inferior  animals, 
have  passed  away,  and  they  have  scarcely  any  cow  but  what  paitakes,  in  a  greater 
or  less  degree,  of  the  short-horn  breed. 
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.QUANTITY  OF  CHEESE,  ETC. 

The  increased  quantity  of  cheese  supplied  by  tliis  county  is  not  due,  it  is  said, 
to  the  change  of  stock,  so  much  as  to  the  superior  management  of  the  present 
day  in  feeding  stock,  clearing  the  hedge-rowp,  and  drainmg  the  wet  land,  Sec. 
Fewer  cows  were  kept  thirty  years  ago  than  now.  It  was  then  generally  sup- 
posed that  no  more  could  be  kept  to  advantage  beyond  what  half  of  the  pasture 
or  grass  land  would  supply  with  gra^s  in  the  summer,  and  the  other  half  cut  for 
the  winter.  Now  they  keep  more  cows,  mow  less,  and  in  winter  do  with  less 
hay;  they  feed  with  straw  and  oil-cake  while  the  cows  ai'o  diy,  so  that  they  get 
little  or  no  hay  till  they  calve.  Three  pounds  of  cake  per  day  (the  best  Ameri- 
can) they  say  will  keep  a  cow  in  fair  condition  if  straw  4)e  given  ad  libitum.  In 
some  paiticular  districts  as  much  as  six  hundred  weight,  or  672  pounds,  of  cheese 
per  cow,  it  is  said,  are  made.  This  is  on  the  best  cheese-producing  land ;  and  this, 
from  long  obseiTation,  is  chiefly  on  some  one  of  the  oolite  formations.  Not  only 
does  it  produce  the  largest  amount  of  cheese,  but  also  of  butter.  There  are  no 
statistics  of  the  quantity  of  cheese  made  annually  in  the  county,  but  from  all  I 
can  gather,  it  is  from  18,000,000  to  25,000,000  of  pounds. 

WILTSHIRE. 

For  diversity  and  beauty  of  scenery  Wiltshire  is  not  equal  to  Somerset.  Its 
geological  formation,  in  general  terms,  may  be  classed  in  three  divisions,  namely, 
tne  white  lias,  which  is  lowest,  the  several  classes  of  oolite,  and  the  chalk. 
According  to  the  late  returns  the  area  is  865,092  acres.  The  number  of  cows 
kept  is  44,700 ;  young  stock  and  oxen,  32,967 ;  sheep,  596,822 ;  and  pigs,  61,012. 

The  natural  division  of  the  county  is  so  remarkahly  distinct,  that  it  must  bo 
described  accordingly,  viz.,  north  and  south. 

The  south  part,  with  a  few  exceptions,  is  the  chalk  district,  and  forms  what  is 
called  the  Wiltshire  downs.  Lying  high,  the  land  is  very  thin ;  still  the  valleys 
and  slopes  are  rich  for  growing  grain  and  tiuiiips.  The  farms  are  large,  some 
1,000  to  2,000  acres.  Large  numbers  of  sheep,  known  as  the  South  Downs,  are 
kept  upon  these  farms.  They  have  black  faces  and  feet,  the  wool  short  and  fine. 
The  mutton  commands  the  highest  price  in  the  London  maiket  of  any  in  the  king- 
dom. Though  small  in  size,  they  will  frequently  load  themselvfes  with  flesh,  so 
as  to  reach  120  pounds  in  weight.  In  this  district  is  the  celebrated  Salisbury 
Plain,  also  on  the  chalk.  It  is  not  strictly  a  plain,  except  in  general  appearance; 
but  is  beautifully  undulating,  not  unlike  the  ocean  with  its  long  swells  after  a 
storm.  ^  ^ 

The  farming  of  this  district  is  generally  the  four-field  system.  In  some  places, 
such  as  on  the  white  clay  and  the  sandy  loam  at  the  bottom  of  the  hills,  it  is  worked 
in  the  three-field  system.  All  the  light  land  is  ploughed  with  two  horses.  Neat 
and  good  farming  is  everywhere  seen,  and  it  is  claimed  is  scarcely  surpassed  in 
England. 

North  Wiltshke  is  very  different  in  appearance  from  the  south.  The  broad 
unenclosed  downs  are  no  more  seen,  but  rather  enclosed  fields  with  numbers  of 
trees  in  the  hedges,  giving  the  appearance  of  forests  from  the  sun'ounding  heights. 
This  is  the  oolite  district  and  is  farmed  in  much  the  same  manner  as  the  south, 
being  all  light  lands.  The  temperature  of  the  climate  being  wanner,  the  gi-ain 
npens  earlier  and  is  therefore  less  liable  to  blight. 

THE  TVHITE  LIAS  AXD  DAIKT  DISTRICT. 

The  lias  is  a  very  small  portion  and  may  be  merged  into  the  daiiy  district, 
which  is  principally  in  the  middle  and  northern  parts.  The  cows  are  short-horns 
and  regarded  hero  as  the  most  useful  in  England,  excellence  in  milk  and  meat 
beifig  ^ke  sought  for.     A  large  quantity  of  cheese  is  made  which  finds  its  way 
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to  tho  London  and  other  markets.  The  quality  of  the  cheese  is  not  the  b'vpi ;  a 
little  railk  butter  is  usually  taken  out,  but  not  always,  but  a  large  quantity  ol 
whey  butter  is  often  made.  The  method  of  cheese-making  is  laborious,  not  so 
much  in  the  manipulation  of  tho  cmxl  as  in  the  salting  and  pressing  and  the 
preparation  for  market,  all  being  unnecessaiy  labor.  The  salting,  which  might 
and  ought  to  be  in  the  cm*d,  is  continued  over  two  or  three  days,  nibbing  it  in 
with  tho  hand  over  the  external  parts  of  the  cheese,  which  receives  a  fresh  cloth 
every  time  it  is  salted,  which  in  some  instances  is  twice  a  day.  The  cheese  is 
then  continued  in  the  press,  tmiied  every  morning  for  from  four  to  six  days,  after 
which  it  may  ventm^e  to  tho  cheese  room,  which  is  a  large,  airy  room,  supposed 
to  be  requisite  for  propeijy  diying.  Tho  cheese  is  then  allowed  to  throw  out  a 
coat,  generally  blue.  This  coat  must  be  scraped  off  and  a  new  one  formed,  after 
which  it  goes  to  the  market,  realizing  from  10^.  to  15s.  under  the  improved 
Cheddar  price.  Wiltshire,  up  to  the  21st  of  April  last,  had  lost  but  99  cattle 
on  account  of  cattle  plague,  and  I  heard  of  no  cases  in  tho  county  during  the 
summer. 

The  principal  dairy  district  of  Wilts  mnges  from  Westbury,  in  tlio  south,  to 
Chippenham,  northward,  around  Chippenham  and  towards  Swindon,  from  forty  to 
fifty  miles  in  length.  It  is  generally  narrow  from  Westbury  to  Chippenham,  and 
from  Chippenham  to  Swindon  from  ten  to  twelve  miles  wide,  and  a  pretty  level 
tract  of  countiy.  Before  reaching  Salisbury  to  the  south  you  strike  the  chalk 
formation  which  underhes  the  ^*  Salisbury  plains.''  In  going  to  Salisbury  from 
the  north,  the  chalk  first  shows  itself  in  a  range  of  high  blufis  or  hills.  The 
chalk  lands  are  rather  light  and  are  worked  with  two  horses,  while  with  the 
heavier  lands  three  or  four  horses  are  attached  to  the  plough.  Upon  the  low- 
lands the  soil  is  of  richer  character.  In  passing  through  this  county  one  is 
continually  coming  upon  large  ficjcks  of  sheep  in  charge  of  shepherds — ^mutton 
sheep,  of  course,  since  the  production  of  meat  is  always  an  important  elament 
in  tho  resources  of  British  agriculture. 

MANl^B  OF  UAJKISQ  WILTS  CHEESE. 

There  is  nothing  in  the  manufactm'o  of  Wilts  cheese  that  would  be  of  any 
account  to  the  dair^Tuen  of  America,  and  it  is  a  matter  of  surprise  that  the  people 
of  this  district  are  so  bound  up  in  old  practices  as  to  waste  their  time  and  sub- 
stance in  manufacturing  cheese  of  thiia  character.  Comparing  the  Wiltshire 
method  and  the  apparatus  in  use  with  our  factory  system,  the  latter  is  about  a 
century  in  advance.  I  give  some  of  the  leading  features  of  the  Wilts  method  of 
manufacture,  not  for  the  purpose  of  benefiting  an;y'body,  but  rather  as  a  matter 
of  ctuio&iti/j  if  I  may  so  term  it.  I  was  upon  some  of  the  best  farms  of  Wilt- 
shiie,  and  among  some  of  the  most  intelligent  of  its  cheese-makers,  and  shall 
give  their  best  practice. 

The  night's  milk  is  skimmed  in  the  morning  and  added  to  the  morning's  mess; 
milk  set  at  80°  and  left  about  an  hom*  to  coagulate.  It  is  then  broken  up  with 
a  circular  breaker  having  an  upright  handle  and  used  as  you  would  push  a  chum- 
dash  up  and  dow^.  The  breiUiiug  is  done  gently  at  first.  In  cooking  the  mass 
is  raised  to  100®,  stuiing  all  tho  time  with  the  breaker.  It  is  then  left  to  rest, 
and  as  soon  as  the  curd  can  be  handled  it  is  takc/i  out  of  scald  and  put  to  press. 
It  remains  in  press  20  minutes  j  is  then  taken  out,  ground  and  salted  at  the  rate 
of  two  pounds  of  salt  to  tho  hundred- weight  of  curd.  It  is  ground  again  and 
put  to  press.  The  next  day  the  cheese  is  taken  out  of  press  and  salted  on  the 
outside,  receives  a  new  cloth,  and  is  put  back  to  press,  the  same  tourse  being 
pursued  for  two  successive  days,  after  which  it  gets  no  more  salting,  but  is  kept 
in  press  eight  days,  each  day  being  taken  out  and  turned.  It  is  then  put  into  a 
stone  cheese  room  and  left  for  a  week  or  two  and  turned  every  day.  At  the  end 
of  this  time  the  cheese  will  bo  covered  with  mould,  when  it  is  put  in  a  tepid  bath 
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or  moiBtened  and  the  monld  scraped  off,  when  it  goes  to  the  dr)'  room.  Here  it 
is  tnmed  every  day  until  fit  for  market,  say  from  60  to  90  days  old,  or  aecording 
to  the  demand  and  price.  The  Wiltshire  cheese  is  less  solid  than  the  Glouces- 
ter, to  which  I  shall  refer  hereafter. 

At  one  of  the  farms  I  visited,  where  60  cows  were  kept,  and  very  nice  stock 
too,  the  product  wis  a  trifle  over  two  pounds  of  curd  per  day  from  each  cow,  and 
IJ  pound  of  butter  for  each  cow  per  week.  Cockeyes  cheese  t^pparatus  was  in 
use,  which  consists  of  a  tub  having  a  double  bottom,  the  upper  one  copper,  heat 
being  applied  between  the  two,  either  with  hot  water  or  steam ;  but  generally  the 
old-fashioned  tubs  hold  sway.  The  hoop  for  pressing  the  checso  is  tmned  out 
of  a  solid  block  of  wood,  with  a  bottom  to  it  pierced  with  holes  for  the  whey  to 
escape.  When  put  to  press  some  eight  cheeses  are  piled  up  together,  one  above 
the  other,  and  the  pressure  applied  to  the  lot  at  one  time.  The  milk  pails  are 
made  of  tin,  and  hold  about  24  quarts;  they  are  formed  with  a  projection  or 
handle  on  one  side  and  are  carried  upon  the  head  while  taking  the  milk  to  the 
dairy. 

The  Wiltshire  dairies  are  very  cleanly.  The  dairy  rooms  are  built  of  stone, 
with  stone  floors  and  whey  vats  of  lead,  and  everything  kept  in  the  neatest  pos- 
sible manner.  In  this  respect  they  are  models,  but  the  amount  of  labor  in 
cheese-making  is  very  great,  and  the  dairywomen  adhere  with  pertinacity  to  the 
old  customs,  giving  no  reason  for  this  waste  of  labor,  except  that  "that  is  the 
way  we  always  do.''  In  Wiltshire  I  found  the  stock  better  than  in  Somerset- 
shij^e,  some  attention  being  paid  to  breeding.  Wiltshhre  has  a  great  cheese 
market  at  Chippenham. 

THE  CHEESE  MARKET  AT  CHIPPENHAM. 

The  market  place  is  an  open  court  surrounded  by  buildings,  one  side  of  which 
is  open  and  supported  by  pillars,  thus  giving  a  spacious  place  for  the  stowing  of 
cheese  under  cover.'  The  open  court  is  nicely  paved,  and  the  arcades  on  either 
side  have  a  stone  floor.  The  cheese  is  brought  in  carts,  packed  loosely  in  straw, 
without  boxing.  They  are  taken  from  the  cart  and  placed  upon  the  stone  floors 
in  the  arcades,  spread  out  or  piled  up.  Each  dairy  farmer  has  his  lot  together, 
and  they  are  thus  exposed  for  sale.  The  oheesemon^rs  or  dealers  come  down 
from  London,  Bristol,  Bath  and  other  places,  and  make  their  purchases.  There 
is  a  constant  hum  of  voices  and  tread  of  feet,  as  one  can  readily  imagine  where 
a  large  number  of  people  are  collected  together  intent  on  selling  or  purchasmg, 
or  are  here  out  of  curiosity,  or  perhaps  to  meet  persons  on  other  business  beside 
the  cheese  trade.  The  dealers  go  about  testing  the  cheese,  making  their  pur- 
chases and  ordering  it  to  be  sent  away  as  sales  have  been  made.  No  boxes  are 
used  in  the  transportation  of  cheese  as  with  us  in  America.  The  market  days 
here  are  twice  a  month,  and  often,  I  was  told,  as  much  as  two  or  three  hundred 
tons  of  cheese  are  in  the  market  during  the  fall  sales.  There  was  a  considerable 
quantity  on  sale  at  the  time  of  my  visit,  all  new  cheese,  and  most  of  it  Wiltshire. 
The  Wiltshire  dicese  is  a  small  flat  cheese  from  4  to  5  inches  thick,  15  to  16 
inches  in  diameter,  and  taking  four  to  make  one  hundred  weight  (112  pounds.) 
They  are  inferior  to  the  Cheddar,  and  very  much  inferior  to  American  factoiy 
cheese,  and  the  highest  prices  are  only  occasionally  realized. 

GLOXrCESTERSHrRE. 

I  think  there  are  no  statistics  giving  the  number  of  pounds  of  cheese  annually 
produced  in  Gloucestershire,  but  some  estimate  may  be  made  from  official  returns 
of  the  number  of  cows  in  the  county.  It  is  put  at  34,744  j  loss  from  cattle 
plague  up  to  21st  of  April,  116.  I  understand  that  the  losses  since  that  time 
have  not  been  of  much  account. 
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Tlie  geological  features  are  the  oolite,  the  lias,  and  the  new  red  sandstone, 
the  former  compiising  the  principal  part  of  the  hills  and  high  lands,  the  lias  the 
more  level  and  the  latter  the  richer  and  deeper  soils  of  the  valleys,  which  are 
chiefly  pasture  lands,  upon  which  butter,  cheese  and  meat  are  largely  produc-ed. 
The  oolite  s1;rata  in  its  varied  character  runs  from  north  to  south,  forming  the 
Cotswold  hills.  Entering  Somersetshire,  at  Lansdown,  near  Bath,  where  it  fur- 
nishes the  beautiful  Bath  stone,  passing  outward  into  North  Somerset,  widening 
as  it  enters  Wiltshire,  soon  after  which,  in  the  neighborhood  of  Westbury,  it  is  no 
longer  the  surface  soil,  but  becomes  loaded  with  the  green  sandstone  and  chalk 
formation,  like  the  snail  which  bears  its  shell  upon  its  back.  The  Cotswold  hills 
are  well  farmed  in  the  four,  five,  or  six  course  systems,  according  to  the  capa- 
bility of  the  soil.  Wheat,  barley  and  turnips  are  successfully  grown.  The 
hills  give  the  name  to  the  Cotswold  sheep— which  have  long  been  bred  and  fed 
there — ^beautiful  animals,  with  white  face,  and  of  highly  improved  quality,  both 
as  regards  meat  and  wool,  the  latter  being  long  and  fine,  the  fleece  weighing  from 
5  to  10  pounds.  A  ram  will  sometimes  turn  off"  15  or  16  pounds  of  wool.  They 
are  generally  heavier  in  mutton  than  the  Downs. 

On  the  western  side  of  the  Cotswold  hills,  extending  to  the  Severn  river,  and 
fifteen  to  twenty  miles  in  length,  is  what  is  called  the  vale  of  Berkeley.  It  has 
every  appearance  of  having  been,  in  past  time,  covered  with  the  sea.  This  vallev 
is  the  chief  dairy  district  of  the  county  of  Gloucester.  The  native  cow  is  of  dark 
color,  with  a  black  nose,  short  legs ;  is  a  thick-set,  well-built  animal ;  altogether 
a  very  useful  beast  j  but  the  short-horns  and  Herefords  are  displacing  her.      ^ 

In  the  regular  Gloucestershire  dairies  the  cheese  is  made  thin,  eight  of  them 
only  weighing  one  hundred  and  twenty  pounds.  They  are  made  twice  a  day, 
the  work  beginning  about  seven  o'clock  in  the  morning,  and  beinff  finished  about 
ten  or  eleven  o'clock.  At  five  in  the  afternoon  they  commence  with  the  evening 
milk,  and  finish  between  eight  and  nine  o'clock.  This  cheese  is  known  in 
the  cheese-consuming  world  as  the  famous  Berkeley  cheese.  If  made  well  it 
is  rich  and  sweet,  and  the  makers  are  quite  as  tenacious  of  their  reputa- 
tion as  those  who  make  cheese  worth  from  ton  to  twenty  shiUingis  per  cwt  more 
monoj'.  Cows  are  generally  kept,  more  or  less,  over  the  county,  except  on  the 
uplands.  The  south  and  southwest,  around  the  neighborhood  of  Bristol,  are  the 
coal  meadows.  This  district  is  farmed  not  so  well,  comparatively,  as  the  other 
sections,  from  various  circumstances  •;  being  in  the  coal  district,  the  surface  is 
uneven  and  the  enclosures  small,  as  are,  also,  the  farms;  besides,  it  is  near 
Bristol,  at  which  place  hay,  straw,  and  milk  are  continually  sold. 

CHEESE  APPARATUS  AND  MODE  OF  "SINGLE  GLOSTER"  CHEESE  MANUFACTURE. 

At  a  nice  farm  in  the  southern  part  of  Gloucestershire,  which  I  visited  in  June 
for  the  purpose  of  seeing  the  operations  of  making  "  Single  Gloster"  cheese,  the 
dairy  consisted  of  thirty-five  cows.  These  were  short-horns,  large,  handsome, 
but  not  showing  extraordinary  capacity  for  milk.  The  dwelling,  dairy,  and 
buildiBgs  were  all  of  stone,  large,  commodious,  and  everything  kept  in  the  neat- 
est manner.  The  place  where  the  cheese  was  made  was  a  spacious  room  with 
stone  floor,  clean  and  well  ventilated,  and  as  cool  and  sweet  an  apartment  as  the 
most  fastidious  cheese  maker  could  desiio.  The  utensils  or  appurtenances  for 
cheese  making  consisted  of  an  unpainted  tub  for  holding  the  milk,  leaden  vats 
for  holding  the  whey,  a  circular  wire  curd-breaker,  having  an  upright  handle 
springing  from  the  centre,  dippera,  skimmers,  &c.,  with  two  box  presses  for  press- 
ing the  cheese.  The  last  ^^•ere  unlike  anj^hing  I  had  ever  seen,  and  consisted 
of  large  square  boxes  moving  up  between  standards  by  means  of  pulleys  and 
ropes  attached  to  a  windlass.  The  boxes  were  filled  with  stones,  iron,  &c.j 
making  a  weight  of  several  hundred  pounds,  and  applied  directly  on  the 
cheese.    These  presses  were  very  nicely  made  of  dark  wood,  and  vamished. 
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evidently  intended  to  be  ornamental  as  well  as  usefnL  From  the  manner  of 
tjieir  make  and  the  power  to  be  applied  in  raising  the  weight,  the  services  of  a 
strong  man  would  bo  required.  The  milk  was  being  made  up  twice  a  day, 
making  eleven  cheeses  of  fourteen  pounds  each  for  every  two  days,  each  cheese 
being  about  two  and  a  half  inches  think  by  fourteen  or  lifteen  inches  broad. 
There  was  no  heating  apparatus  in  the  room,  and  none  is  required  in  the  "  Single 
Gloster"  process  of  cheese  making.  As  soon  as  the  milk  is  all  deposited  in  the 
tub  the  rennet  is  added,  when  it  is  left  to  coagulate.  As  soon  as  properly  coag- 
ulated it  is  broken  up  with  the  wire  breaker  by  moving  it  up  and  down,  which 
has  a  tendency  to  ptdp  the  curd  rather  than  break  it,  as  the  word  brealdng  is 
generally  understood  by  our  cheese-makers.  The  mass  is  then  left  for  the  curd 
to  settle,  and  after  it  has  arrived  at  a  proper  degree  of  firmness  to  be  handled^ 
the  whey  is  dipped  off  down  to  the  curd,  the  tub  cauted  up  to  drain  off  what 
whey  remains,  and  the  curd  gathered  to  the  upper  edge  of  the  tub.  The  whey 
being  removed,  the  curd  is  cut  across  and  lieaped  up,  and  pressed  ^vith  the  hands 
to  expel  as  much  of  the  whey  as  possible,  when  it  is  put  to  press.  It  remains  in 
press  till  morning,  when  it  is  taken  out,  turned,  and  salted  on  the  outside.  It  is 
then  returned  to  the  press  and  goes  through  the  same  operation  from  four  to  six 
successive  days.  When  taken  &om  the  press  it  is  put  upon  the  shelf  for  a  few 
days,  to  be  turned  every  day,  and  finally  goes  to  the  cheese  room,  when  it  will 
be  ready  for  market  in  two  or  three  months,  if  prices  suit.  This  cheese  or  dry- 
ing room  is  in  the  upper  part  of  the  dwelling  house,  and  the  cheeses,  when  taken 
hero,  are  placed  close  together  on  the  floor. 

A  chance  dealer  from  Bristol,  who  was  present,  made  a  test  of  the  cheeses 
by  walking  upon  them  as  they  lay  spread  out  upon  the  floor,  which  we  were 
assured  was  the  usual  method  of  determining  their  firmness  and  solidity.  They 
stood  the  test  of  his  weight  and  boots  and  were  pronounced  among  the  best  in 
Gloucestershire. 

The  hoops  in  which  the  cheese  is  pressed  are  turned  out  of  a  solid  piece  of 
wood,  and  each  has  a  stationary  bottom  pierced  with  holes,  similar  to  the  hoops 
used  in  Wiltshire.  In  one  of  the  presses  I  counted  fifteen  cheeses  piled  up  one 
upon  another,  all  of  which  were  being  pressed  together.  I  think  from  the  above 
description  none  of  our  dairymen  will  care  to  make  '^  Single  Gloster"  cheese, 
and  I  cannot  see  why  people  there  mil  continue  to  keep  along  in  the  same  old 
rut  of  their  forefathers  without  making  some  effort  to  improve. 

I  have  now  presented  some  of  the  general  featmes  of  this  great  dairy  district 
The  country  is  well  watered  by  springs  and  streams,  but  no  better,  if  as  well,  as 
many  parts  of  the  central  counties  of  New  York.  Where  watering  places  are 
constructed  the  plan  is  somewhat  different  from  ours — small  ponds  being  more 
numerous.  TTio  pastures  produce,  perliaps,  more  feed  than  with  us,  from  several 
causes.  In  the  first  place,  th8y  are  more  free  from  weeds ;  they  are  better  cared 
for  in  top-dressings  of  manures,  while  the  hiunidity  of  the  climate  produces  fresher 
feed  and  a  greater  quantity  of  verdure. 

The  permanent  pastures  have  a  fine  thick  sod,  filled  with  a  variety  of  nutri- 
tious grasses,  among  which  the  following  may  be  of  interest  in  this  connection. 
The  sweet-scented  vernal  grass  (Ant/wxanthum  odorata)  flowers  in  May  and 
grows  freely  in  all  soils  and  situations.  It  is  one  of  the  earliest  of  grasses,  and 
the  fragrant  odor  it  affords  when  dried  gives  to  meadow  hay  much  of  its  sweetness. 
Meadow  foxtail  {Alopecurus  pratensis)  flowers  in  May  and  June.  Its  early 
abundant,  leafy  produce  is  much  liked  by  cattle  and  sheep,  and  renders  it  one 
of  the  most  valuable  of  pasture  grasses.  It  forms  part  of  the  best  pastures  and 
►thrives  under  judicious  inigation.  Meadow  fescue  {Festuca  pratensis)  flowers  in 
June,  likes  a  good  soil,  and  does  not  lU^tain  its  full  growth  until  three  years  from 
the  time  of  sowing.  The  produce  is  nutritious  and  abundant,  and  it  forms  a  uni- 
form and  abundant  turf.  Cocks-foot  grass  {Dactylis  glonierata)  flowers  in  June 
and  July,  gi^ows  three  feet  high  and  upward,  and  forms  a  large  portion  of  all 
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tlie  best,  natural  pastures^  and  is  regarded  superior  to  most  grasses  in  the  quan- 
lity  and  quality  of  its  produce.  Its  coarse  and  tufted  character  makes  it  unsuit- 
able for  lawns.  Crested  dogstail  (Cynosurus  cry  status)  flowers  in  July,  and  is 
found  in  all  pastures.  It  suffers  but  Httle  from  dry  weather,  but  produces  only 
a  moderate  quantity  of  fine  herbage.  Hard-fescue  grass  (Fcstitca  duHiiscula) 
grows  two  feet  high  and  forms  a  portion  of  all  dry  pastures,  and  retains  a  per- 
manent verdure.  It  flowers  in  June.  Sheep  fescue  (Festuca  ovina)  is  found 
in  all  diy  soils  from  the  sea  land  to  a  great  elevation ;  flowers  in  June.  Meadow 
grass,  (Poa  jxratensis,)  or  Kentucky  blue  grass.  It  produces  an  early,  nutritious 
herbage  and  is  regarded  as  particularly  suited  to  light  soils.-  Kough-stalked 
meadow  giass,  {Poa  trivialias,)  fibrous-rooted,  rough  stalks,  forms  a  portion  of 
of  almost  all  mixtures  for  permanent  pasture-grasses,  and  is  particularly  desir- 
able in  grounds  shaded  with  trees.  Timothy  is  also  found  in  pastures  ano 
meadows,  but  is  not  grown  to  the  same  extent  as  with  us.  Then  there  are  the 
clovcre,  the  rod  and  white,  which  are  so  iai^ely  grown  with  us ;  and  the  Alsike 
clover,  {Trifolium  hyhridum^)  a  true  perennial,  very  productive  on  moist,  ridi 
Boils,  and  will  succeed  where  red  clover  fails.  It  is  regarded  by  many  as  superior 
to  Avhite  clover  in  bulk  and  quality  of  produce,  and  equals  it  in  duration.  These 
are  among  the  leading  grasses ;  and  in  seeding  for  permanent  pastures,  a  com- 
pound of  the  best  grasses  and  clovers  is  used,  often  as  much  as  two  bushels  of  the 
light  and  twelve  pounds  of  the  heavy  seed  to  the  acre. 

I  think  the  question  of  pastures  is  better  understood  in  England  than  with  us, 
and  it  is  a  point  on  which  we  have  something  to  learn  from  them.  I  cannot  say 
that  the  quantity  of  grass  from  permanent  meadows,  or  those  long  in  grass,  is 
larger  than  is  often  found  with  us,  but  the  quality  is  finer  and  better — that  is, 
the  hay  has  less  woody  fibre  than  with  us.  At  Eothamstead — Lawes's  celebrated 
experimental  farm — my  attention  was  particularly  called  to  the  fineness  of  the 
grass  made  into  hay.  The  old  stocks  which  have  been  cut  down  presented  a 
solid  mass  of  hay  almost  as  fine  as  hair,  and  its  nutritive  quality  must  have  been 
a  third  more  than  our  timothy,  on  account  of  the  less  waste  or  woody  fibre. 

Allusion  has  been  made  to  permanent  meadows,  but  generally  what  we  term 
meadows,  that  is,  land  devoted  to  the  production  of  hay,  are  treated  very  differ- 
ently trom  ours.  Much  of  the  hay  is  grown  on  what  is  termed  the  four  or  five 
coui-se  shift.  It  comes  in  regular  rotation  after  grain  crops.  It  is  mowed  onoe 
or  twice,  and  then  broken  up  for  a  crop  of  wheat.  Various  mixtures  are  sown, 
and  large  yields  often  result.  I  went  upon  a  splendid  meadow,  in  Devonshire, 
where  the  yield  of  grass  upon  the  ground  must  have  made  at  least  two  and  a  half 
tons  of  hay  per  acre,  and  perhaps  more,  and  it  was  the  first  crop.  The  seeding 
per  acre  was  as  follows :  Eight  pounds  of  red  clover;  two  pounds  of  white  clover; 
four  pounds  of  trefoil ;  three  pounds  of  Peek^s  Italian  rye  grass.  This  is  not  given 
as  an  illustration  of  the  best  mixture,  but  rather  as  a  specimen  of  what  our  fanners 
would  term  heavy  seeding.     Lands  often  get  more  and  a  greater  variety  of  seeds. 

Perhaps  I  am  occupying  too  much  epace  by  going  so  minutely  into  details; 
but  I  feel  earnest  for  the  success  of  American  farmers,  and  have  thought  that  it 
might  be  of  interest  for  them  to  get  a  little  insight  into  the  manner  in  which 
dairy  fanns  are  managed  abroad.  Perhaps  this  may  be  appreciated  the  more, 
when  they  are  told  that  a  farmer  in  the  dairy  regions  of  England  often  pays  fix>m 
S3,000  to  $3,50t)  per  annum  in  rents  and  taxation  for  a  two-hundred-acre  farm. 
He  pays  this  ibr  the  land  alone,  and  gets  no  use  of  any  personal  property  whatever. 
He  then  stocks  it  at  his  own  expense.  He  is  at  all  the  cost  of  utensils,  labor, 
and  of  keeping  the  farm  in  repair.  As  the  wealthy  or  "  well-to-do  "  farmer,  for  the 
most  part,  never  lays  his  hand  to  any  labor  beyond  superintendence,  one  might  • 
natumlly  conclude,  os  I  did,  that  pretty  shrewd  management  at  least  is  required 
to  pay  this  sum,  support  his  establishment,  and  lay  up  money  from  his  business. 

By  the  judicious  use  of  capital  and  the  liberal  use  of  fertilizers,  and  by  a 
system  of  mixed  furmiilg,  he  is  able  to  accomplish  these  results.    It  is  true,  labor 
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IB  cheap.  He  pays  his  laboiers  from  30  to  40  cents  per  day,  and  in  liai'vest  a 
little  moi-e ;  but  he  does  not  board  them.  They  liave  cottages — good,  substantial 
buildings — and  little  gardens.  These  cottages,  like  the  more  pretentious  mansion 
of  the  tanner,  are  erected  by  and  at  the  expense  of  the  landlord ;  but  a  certain 
number  of  people  go  with  the  farm,  and  they  pay  rent  to  the  farmer  for  their 
cottages,  say  about  a  shilling  per  week. 

The  condition  of  the  peasantry  is,  in  many  respects,  most  wretched;  but  that 
need  not  be  discussed  here.  The  farmer's  positibn  is  infinitely  above  them,  and 
he  lives,  for  the  most  part,  the  life  of  a  gentleman.  He  is  a  man  who  is  expected 
to  have  some  means,  say  from  c£8  to  d£10  per  acre;  or,  in  other  words,  a  floating 
capital  of  from  $40  to  650  for  every  acre  of  his  fai-m.^  This  he  uses  in  his  busi- 
ness, purchasing  stock  and  fertilizers,  and  making  such  improvements  as  he  judges 
will  pay  him  back  remunerative  profits. 

And  here  I  cannot  do  better  than  introduce  the  reader  to  Mr.  Harding,  of 
Marksbury,  the  great  exponent  of  Cheddar  cheese-making  in  England.  Mr. 
Harding  is  perhaps  sixty  years  old,  and  learned  the  great  and  essential  piinciples 
of  cheese- making  from  his  ancestors.  He  has  simplified  the  process  of  manufac- 
ture, and  helped  to  reduce  it  more  to  a  science;  but^  he  does  not  claim  to  be  the 
originator  of  the  Cheddar  style.  He  is  an  intelligent,  companionable  man,  with 
a  noh  vein  of  humor  in  his  composition.  A  brief  view  of  his  mode  of  manage- 
ment will  serve  as  an  illustration  of  the  manner  in  which  dairy  farms  are  con- 
ducted in  the  south  of  England,  although,  in  some  respects,  Mr.  Harding's  prac- 
tice differs  from  that  of  others. 

MR.   HABDING's   farm. 

The  farm  may  be  regarded  as  of  rather  inferior  land,  some  of  it  a  compact, 
tenacious  soil,  requiring  a  four-horse  team  to  plough  it.  Comparatively,  ho 
places  the  farm  under  the  head  of  middle-class  lands,  and  when  he  first  came 
upon  it,  it  was  considered  unadapted  to  the  dairy.  Bat,  for  illustration,  it  will 
serve  our  purpose  better  than  to  take  some  extra  farm,  since  a  nearer  approxima- 
tion will  be  reached  to  average  results. 

The  farm  consists  of  300  acres,  200  of  which  are  in  permanent  pasture  and 
meadow,  and  100  acres  arable  land.  The  farm  is  hilly,  and  rises  from  the  new 
red  sandstone,  which  is  tl^e  poorest  part,  to  the  white  lias,  which  is  level,  and  upon 
which  lies  the  arable  portion,  and  again  rising  to  the  oolite,  which  is  the  best  part 
of  the  farm.  The  permanent  grass  lands  are  used  alternately  for  pasture  and 
meadow,  the  change  being  made  annually.  Mr.  Harding  making  good  cheese, 
which  sells  at  a  high  price,  believes  it  more  remunemtive  to  convert  as  much  a^ 
possible  of  the  arable  land  into  milk.  A  considerable  portion  of  the  arable  land 
18  devoted  to  grasses  that  will  come  early,  to  supply  the  cows  in  spring.  The 
arable  land  is  managed  as  follows :  First  crop,  wheat ;  second,  turnips,  vetches, 
tares,  &c. ;  third,  bailey,  when  the  land  is  seeded  with  rye  grass  one  bushel, 
trefoil  ten  pounds,  red  clover  four  pounds,  white  clover  three  poimds,  per  acre. 
Upon  these  grasses  the  cows  are  pastured  two  seasons,  when  it  is  broken  up  in 
August  or  September  and  sown  with  wheat  in  October,  without  additional  plough- 
ing. After  the  wheat  is  harvested,  a  portion  of  the  stubble  is  immediately 
ploughed  and  sown  with  winter  tares,  for  feeding  sheep  early  in  spring.  Another 
portion  is  sown,  at  the  same  time,  with  irifolium  incamatum,  (Italian  crimson 
clover,)  another  part  is  sown  in  February  with  spring  tares,  and  the  balance  to 
Swedes  and  other  turnips.  All  this  feed  is  to  be  consumed  for  the  feeding  and 
fattening- of  sheep,  from  which  one  to  two  hundred  are  kept. 

The  sheep  are  purchased  in  August,  at  from  six  to  eight  months  old,  at  prices 
ranging  from  $7  50  to  $10  each,  and  the  next  season,  after  shearing,  arc  sold 
at  from  $15  to  $20  each.  In  fattening  the  sheep,  they  are  hurdled  and  fed  on 
the  turnips,  vetcJies,  &c.;  with  com  or  cake^  say  of  the  latter  at  the  rate  of  half 
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a  pound  each  per  day.  The  turnips  are  grown  in  drills,  with  an  application  of 
fix>m  five  to  six  hundred  pounds  of  superphosphate  per  acre,  leaving  the  principal 
part  of  the  fann-yard  manures  for  the  permanent  grass  lands,  upon  which  are 
kept  from  sixty-live  to  seventy  cows,  half  a  dozen  heifers,  and  eight  horses. 
Thirty-five  dollars  per  ton  are  paid  for  the  superphosphates. 

The  cows  are  giades  partaking  largely  of  the  short-bom  blood,  of  good  size, 
with  a  view  that,  when  failing  for  the  dairy,  they  may  be  turned  to  a  good 
account  for  making  beef.  ^Ir.  Haiding  keeps  more  stock  than  he  grows  hay  for 
in  the  winter,  thinking  that  grass  is  far  more  valuable  than  hay,  and  he  makes 
up  the  lack  of  fodder  by  giving  two  parts  straw  and  one  of  hay,  cut  to  chafi,  \vith 
thi-ee  or  four  pounds  of  oil-cake  per  day  to  each  animal.  The  cows  yield  about 
450  pounds  of  cheese,  each,  annually.  They  ^'come  in  milk^'  in  February,  and 
cheese-making  commences  about  the  fiist  of  3Iarch.  The  calves  are  sold  to  the 
butcher,  when  a  lew  days  old,  as  is  the  practice  of  some  of  our  own  dairj^raen. 
The  cows  are  not  kept  in  bams  or  close  stables,  as  is  the  practice  in  New  York, 
but  are  tied  in  sheds  built  of  stone,  the  fioors  nicely  paved.  In  these  they  take 
their  place  during  summer,  night  and  moming,  for  milking,  and  each  milker  is 
allotted  seven  cows.  Tin  paik  ai'e  used  for  milking,  and  the  milkers  place  them 
on  the  head  when  caiTying  the  milk  to  the  dairy. 

The  pig  in  this  dairy  forms  an  important  item  of  profit,  A  hundred  or  more 
are  fattened  during  the  year  on  barley  meal  mingled  with  the  whey,  which  an- 
nually realize  about  $7  50  per  cwt.  after  paying  for  the  meal.  The  hogs  are  of 
the  Berkshire  l)reed,  and  very  fine  ones.  They  are  kept  in  a  nice,  spacious, 
stone  piggery,  cleaned  and  bedded  eveiy  day.  The  bam  is  a  laige  stone  build- 
ing, provided  with  water-wheel,  to  which  is  attached  the  threshing  machine, 
chaff  cutter,  and  stones  for  grinding  the  grain. 

The  dairy  house  is  connected  with  the  dwelling,  and  is  a  model  of  neatness, 
being  built  of  stone  and  provided  with  Cockeyes  apparatus  for  cheese  making, 
a  tolerably  good  appai-atus,  but  much  inlorior  to  our  factory  vats.  The  milkers 
are  not  allowed  to  come  into  the  dairy,  but  pom*  the  milk  into  a  receiver  at  the 
window,  which  conducts  it  to  the  tub.  The  whey  passes  ofi"  through  the  pipes  to 
a  cistem  in  the  piggery,  where  it  is  pumped  for  the  pigs. 

The  production  of  hay  on  {Permanent  meadows  of  this  faim  is  generally  at  the 
rate  of  3,800  pounds  to  the  acre.  Fann-yai'd  manures  are  not  allowed  to  accu- 
mulate in  the  yard,  but  are  taken  to  the  field  where  they  are  to  be  used  and 
there  piled.  Here  it  is  turned  until  pretty  well  rotted.  When  it  is  spread  upon 
the  lands  to  bo  mowed  it  is  applied  at  tho  rate  of  twenty  cartloads  per  acre,  and 
brushed  do\vn  fine. 

Itesults, — Under  this  system  the  average  annual  receipts  and  expenditures  are 
as  follows,  tho  calculations,  of  coiuse,  being  upon  a  gold  standard : 

Cheese  sold * S5,  000 

Profit  on  sheep,  including  wool  and  mutton 500 

Profit  on  pigs 600 

Grain  sold 1,  800 

Calves  and  butter 250 

Total , S,  150 

The  expenses  are : 

For  rent $2,  500 

For  tithes 450 

For  po<»r  rates  and  taxes 400 

For  labor 1,  750 

5,  100 

Lea\nng  an  annual  profit  or  balance  of 3,  050 

.    i    — 
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The  number  of  male  bands  employed,  including  boys,  is  ten.  They  get  on 
an  average  thirty-three  cents  and  three  pints  of  cider  each  per  day.  In  harvest 
the  men  get  fifty  cents  per  day ;  these  sums  always  including  the  cost  of  board, 
since  in  England  the  hands  do  not  live  in  the  farmei-^s  family,  as  .with  us,  but 
find  themselves  in  board.  The  two  girls  in  the  house  are  paid  thirty  and  fifty 
dollars  per  year  and  board. 

These  figures  were  given  mo  Vy  Mr.  Harding  as  his  average  result  of  profits. 
To  this  should  be  added,  doubtless,  the-value  of  the  food  consumed  in  the  family. 
No  items  were  given  for  beef  solely  since  these  were  made  to  balance  depreciation 
of  stock,  purchase  of  oil-cake,  &c.  No  comment  need  be  made  on  the  foregoing, 
because  among  practical  men  each  will  make  the  necessary  comparisons  and  draw 
his  own  conclusions  as  to  whether  his  own  or  this  is  the  best  system  of  dairy 
farming.  But  if  any  can  show  a  better  balance  sheet,  in  gold,  from  a  poor  farm 
of  this  size,  he  is  doing  well. 

CHEDDAR  CHEESE   MA^NG. 

Having  described  the  Gloster  and  Wilts  process  of  cheese  making,  I  will  say 
something  of  the  Cheddar  process.  Tlie  improved  English  Cheddar  cheese  is 
regarded  by  Englishmen  as  the  finest  cheese  that  is  made  anywhere.  It  suits 
the  general  taste  better  than  any  other  description  of  cheese  manufactured.  The 
fact  that  Cheddar  always  commands  the  highest  prices ;  that  there  is  an  immense 
,  demand  for  it ;  and  that  its  manufacture  has  become  more  scientific  and  thorough 
than  that  of  any  other  kind,  make  it  important  for  us  to  study  its  character. 
I  was  among  the  Cheddar  dairymen  for  more  than  two  weeks,  studying  the  pro- 
cess of  manufacture,  and  saw  some  of  their  most  noted  dairies.  I  was  at  Mr. 
Gibbon's,  who  was  awarded  the  gold  medal  for  the  best  dairy  at  the  interna- 
tional exhibition,  at  Paris,  and  at  Mr.  Harding's,  of  Marksbury,  Mr.  McAdam's, 
of  Gorsly  Hill,  Cheshire,  and  others,  and  after  having  seen  all  the  different 
styles  of  cheese  in  Great  Britain,  I  am  of  the  opinion  that  the  Cheddar  is  the 
only  process  from  which  the  American  dairymen  can  obtain  suggestions  of  much 
practical  utility. 

I  may  remark  here  that  John  Bull,  like  his  blood  relation  Jonathan,  is  a  man 
of  strong  prejudices,  and  will  often  prefer  a  Cheddar  cheese  of  no  better  quality 
than  good  American,  at  10s.  to  155.  per  cwt.  more  in  price,  simply  because  the 
English  Cheddar  has  a  better  reputation.  This  feeling  has  very  much  to  do  in 
regulating  the  diflbrenco  of  price  between  the  best  samples  of  cheese  of  the  two 
countries.  But  laying  all  prejudice  aside,  I  must,  in  truth,  say  that  wo  have  not 
yet  been  able  to  surpass  in  excellence  the  fine  Specimens  of  English  Cheddar. 
It  is  a  very  high  standard  of  cheese,  and  is  deserving  of  all  the  encomiums 
which  it  has  received  froiii  time  to  time.  The  quantity  of  extra  Cheddar  made 
in  England  is  comparatively  small,  and  its  peculiar  excellence  has  been  rarely 
reached  in  American  dairies.  Its  requisites  may  be  briefly  summed  up  in  the 
following  points: 

1.  Mildness  and  purity  of  flavor.  % 

2.  Quality,  which  consists  of  mellowTiess  or  richness  under  the  tongue. 

3.  Long-keeping  qualities. 

4.  Solidity  or  freedom  fi'om  eyes  or  holes. 

5.  An  economical  shape  as  regards  shrinkage,  handling,  and  cutting. 

It  is  not  within  the  range  of  a  brief  paper  like  this  to  go  minutely  into  all  the 
details  of  Cheddar-cheese  making,  but  rather  to  present  points  of  -difierenco 
between  their  process  and  our  own. 

In  the  first  place,  the  English  dairymen  have  a  cleaner  and  better-flavored 

milk  than  generally  obtains  with  us.     The  milking  is  performed  with  great 

nicety  in  tin  pails.     The  milk  rooms  are  perfect  models  of  nexitness.     They 

have  stone  floors^  and  the  joints  of  the  flagging  are  cemented  together,  so  that 

24 
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no  slops  or  decomposed  milk  cnn  have  an  entrance.  They  are  situated  in  a  cool, 
airy  place,  and  the  walls  are  of  stonQ  or  of  hollow  brick,  thus  rendering  them  cool 
and  of  even  temperature.  Every  part  is  well  ventilated  and  out  of  the  reach  of  dis- 
agreeable or  fetid  odors.  The  floor,  the  utensils,  and  cheese  apparatus  are  kept 
as  sweet  and  clean  as  the  table  and  crockery  of  the  most  fastidious  housekeeper. 

This  condition  of  things  I  found  universal  wherever  I  went  among  the  dairy- 
men— ^at  the  royal  dairy,  near  the  Queen's  palacaat  Windsor  Castle,  and  radiating 
thence  through  all  parts  of  England.  Nothing  connected  with  cheese-making 
abroad  stnick  me  with  more  force  and  admiration  than  this  perfect  neatness  and 
cleanliness  of  the  dairy.  In  this  respect  they  are  greatly  in  advance  of  us ;  and^ 
in  toy  opinon,  it  is  one  of  the  chief  reasons  why  they  are  able  to  obtain  that 
fine,  clean  flavor  which  is  a  distinguished  characteristic  of  their  choice  cheese. 

There  is  nothing,  perhaps,  whicli  indicates  the  process  and  skill  of  our  man- 
ufacturers more  than  the  fact  that  they  are  able  to  taKe  imperfect  milk  fi*om  the 
hands  of  patrons,  manipulate  it  among  the  fetid  odors  of  whey  slops  and  decom- 
posed^ milk,  and  yet  turn  out  a  cheese  that  will  compete  with  the  great  bulk  of 
English  make.  But  these  conditions  will  riot  and  cannot  produce  the  flne,  deli- 
cate flavor  of  the  best  Cheddar,  and  it  is  one  reason  why  there  is  such  a  great 
bulk  of  American  cheese  condemned  abroad  as  "  not  just  right  in*  flavor."  Now 
this  putrid  inoculation  does  not  show  its  whole  character  at  first,  but,  like  an 
insidious  poison  in  the  blood,  increases  from  week  to  week,  until  it  puts  on  a  dis- 
tinctive feature  which  spoils  all  the  good  material  with  which  it  comes  in  contact. 

I  saw  American  cheese  abroad,  perfect  in  shape  and  color,  rich  in  quality,  , 
splendidly  manufactured,  and  having  a  bright,  handsome  appearance,  that  would 
have  placed  it  on  an  equality  with  the  best  in  the  world;  but  the  trier  showed 
a  flavor  that  could  be  plainly  traced  to  a  bad  or  imperfect  condition  of  the  milk 
before  manipulation.  I  have  been  extremely  mortified,  while  testing  cheese 
abroad,  to  catch  the  taste  and  smell  of  putrid  rennet  and  of  the  stables.  This 
is  one  point  of  difference  between  the  dairy  practice  of  the  two  nations.  In  the 
Cheddar  process  the  milk  is  at  a  low  temperature,  from  78°  to  80**,  using  some 
whey  with  the  rennet  according  to  the  condition  of  the  milk.  After  coagulation 
is  perfected^  which  takes  from  forty  to  sixty  minutes,  the  curd  is  cut  in  large 
checks,  and  soon  after  they  commence  breaking  with  a  vdre  breaker  attached 
to  a  long  handle.  The  breaking  is  at  first  slow  and  gentle,  and  is  continued 
till  the  curd  is  minutely  divided.  This  is  effected  before  any  additional  heat  is 
applied.  They  claim  that  the  cm'd  cannot  be  properly  broken  at  90°  or  above 
90  ,  and  that  there  is  a  better  separation  of  the  whey  and  condition  of  the  curd 
by  breakinff  minutely  at  about  75°  or  80°  without  an  increase  of  heat  during  the 
process.  This  process  of  minute  breaking  in  the  early  stages  of  the  cuid  ap- 
peared to  nie  to  result  in  loss  of  butter,  and  this  is  the  chief  reason,  I  think,  why 
Cheddars  have  less  butter  in  their  composition  than  our  best  American.  That 
it  does  not  result  from  inferior  milk  is  shown  from  the  quantity  of  whey  butter 
manufactured.*  The  breaking  at  Mr.  Harding's  usually  occupied  a  full  hour. 
The  heat  is  raised  in  scalding  to  100°.  Their  cheese  apparatus  is  inferior  to 
ours,  and  hence  I  think  that  part  of  the  process  is  not  capable  of  being  done  so 
well  as  with  us,  since  heat  is  not  applied  so  evenly  to  all  parts  of  the  mass ;  but 
from  this  point  there  is  a  wide  difference  in  the  treatment  of  the  curds. 

When  the  cm'd  has  reached  a  firm  consistency,  and  the  whey  shows  a  slightly 
acid  change — a  change  so  slight  as  to  be  detected  only  by  the  experienced  ob- 
server— it  is  immediately  drawTi  and  the  curd  heaped  up  in  the  bottom  of  the 
tub.     I  am  not  sure  but  that  this  early  drawing  ot  the  whey  is  an  improvement. 

When  in  London  I  had  some  conversation  with  Dr.  Voelcker,  the  celebrated 
chemist  of  the  Royal  Agricultural  Society.     Amonff  other  things  he  said : 

"  One  of  the  greatest  faults  of  cheese-makers  is  in  the  application  of  heat.  Many 
use  too  high  heat.  The  lower  the  temperature  that  can  be  used,  and  the  more 
uniform  or  evenly  it  can  be  applied,  the  better  flavor  will  obtain  to  the  cheese. 
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Another  point  of  importance  in  oheese-makine,  and  one  not  generally  understood, 
is  in  relation  to  the  whey.  It  should  be  drawn  off,  got  rid  of  just  as  soon  as 
possible,  or  as  soon  as  consistent  with  the  necessary  operations."  He  would  draw 
the  whey  sweet,  The  reason  he  gave  was,  that "  you  can  never  tell  what  matter 
you  have  or  what  you  are  dealing  with  in  the  whey.  It  may  contain  taints  of  the 
worst  character.  You  cannot  well  determine  the  degree  of  its  acidity,  and  hence 
great  risks  are  run  in  steeping  the  curd  for  a  long  time  in  the  fluid."  He  would 
prefer  to  draw  the  whey  as  early  as  possible  and  allow  the  curd  to  imdergo  the 
proper  change  and  arrive  at  maturity  heaped  up  in  the  bottom  of  the  vat. 

Soon  after  the  whey  is  drawn  and  the  curd  heaped,  it  is  cut  across  in  pieces 
a  foot  or  more  s(iuare  and  thrown  again  in  a  heap  to  facilitate  drainage  and  de- 
velop further  acidity.  It  remains  in  this  condition  for  half  an  hour,  the  whey 
meanwhile  flowing  slowly  from  the  heap,  when  it  is  taken  out  of  the  cheese  tub 
and  placed  in  the  sink  or  cooler.  It  is  then  split  by  the  hand  into  thin  flakes 
and  spread  out  to  cool.  The  curd  at  this  stage  has  a  distinctly  acid  smell, 
and  is  slightly  sour  to  the  taste.  It  is  left  here  to  cool  for  fifteen  minutes,  when 
it  is  turned  over  and  left  for  the  same  length  of  time  or  until  it  has  the  peculiar 
mellow  and  flaky  feel  desired.  It  is  then  gathered  up  and  put  to  press  for  ton 
minutes,  when  it  is  taken  out,  ground  in  a  curd-mill,  and  salted  at  the  rate  of 
two  pounds  salt  to  the  cwt.  (112  pounds)  of  curd.  It  then  goes  to  press,  and  is 
kept  under  pressure  two  or  three  days.  The  curd,  when  it  goes  to  the  press, 
has  a  temperature  of  fi*om  60°  to  65°,  and  when  in  the  sink  it  is  preferred  not  to 
get  below  this  point.  A  proper  temperature  is  retained  in  the  curd  during  the 
various  parts  of  the  process,  in  cool  weather,  by  throwing  over  it  a  thick  cloth. 
It  will  be  seen  that,  the  wtey  being  disposed  of  at  an  early  stage,  the  attention 
of  the  manufacturer  is  to  be  directed  only  to  one  substance — the  curd.  By 
draining  the  whey  and  expelling  it  under  the  press,  and  then  grinding,  a  uniform 
incorporation  of  this  material  is  effected.  The  cooling  of  the  curd  before  going 
to  press,  and  the  removal  of  the  cheese,  after  pressure,  to  a  cheese  room,  where 
an  even  temperature  is  kept  up,  differing  but  little  from  that  of  the  cheese  when 
taken  from  the  press,  effects  a  gradual  transformation  of  the  parts  into  that  com- 
pact, mellow,  flaky  condition  which  is  characteristic  of  the  Cheddar,  and  at  the 
same  time  preserves  its  milky  or  nutty  flavor. 

Now,  apparently,  there  is  nothing  difficult  in  the  process ;  but  the  great  art  in  this, 
as  in  other  methods  of  cheese-making,  is  to  understand  the  condition  of  the  milk 
and  the  state  of  the  curds  during  their  various  manipulations.  This  cannot  be  de- 
scribed, but  can  only  be  learned  by  experience.  The  process,  however,  is  more 
easily  acquired  than  that  usually  practiced  at  the  factories,  since  the  whey  being 
ffot  rid  of,  the  curd  is  placed  under  better  control  of  the  operator,  and  the  press- 
ing, grinding,  and  salting  must,  in  this  respect,  make  a  more  uniform  product. 

We  can  scarcely  yet  appreciate  the  part  that  chemistry  plays  in  the  manufac- 
ture of  cheese.  We  use  a  chemical  agent — rennet — ^the  nature  of  which  even 
the  most  learned  chemists  do  not  fully  understand.  We  note  the  changes  that 
this  produces  in  the  milk  and  manipulate  it  in  its  new  condition.  We  then  em- 
ploy heat,  another  agent,  and  develop  an  acid ;  then  another  agent — salt ;  and 
what  wonder  that,  in  all  these  conditions  and  changes,  the  careless  and  unskillful 
operator  should  fail  in  the  quality  of  the  article  which  ho  produces  or  the  standard 
which  he  sets  out  to  reach  f 

The  most  profound  chemists  are  often  thwarted  in  their  operations  by  inexpli- 
cable conditions  which,  at  firet  sight,  seem  easy  of  solution.  Thus,  for  instance, 
take  four  well-known  substances,  viz.,  grape-sugar,  corn-sugar,  starch,  and  wood, 
each  of  which  is  made  up  of  only  three  elements,  carbon,  hydrogen,  and  oxygen, 
which  it  must  seem  easy  to  use  so  that  either  of  these  substances  could  be  con- 
verted into  the  Others.  There  is  very  little  difference,  it  will  bo  seen,  in  the  com- 
position of  any  of  these  substances,  and  yet  how  widely  different  are  they  to  our 
senses.    It  would  seem  a  very  simple  thing  to  convert  one  of  these  substances 
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into  another  by  merely  adding  or  sabtracting  an  element,  yet  we  find  that  the 
most  expert  chemists  experience  the  greatest  difficulty  in  bringing  abont  a  result 
which  nature  is  constantly  accomplishing  in  her  silent  laboratories.  The  more 
we  can  reduce  cheese-making  to  a  scielice;  and  confine  it  within  certain  nilcs,  the 
better  will  be  our  practice  and  the  more  uniform  oiu:  product.  It  may  not  be 
advisable  to  adopt  any  one  system  exclusively,  since  fine  cheese  can  b©  made  by 
various  methods ;  but  the  study  of  the  cheese-maker  should  be  to  seize  upon  'a 
good  point  whenever  he  can  find  it,  and  combine  it  in  liis  o\vn  practice.  Mr. 
Harding  believes  a  sharp-cutting  instrument  in  breaking  the  curd  is  injurious, 
and  that  the  curd  should  be  allowed  to  split  apait  according  to  its  natural  grain; 
other  persons  in  England,  quite  as  good  cheese-makers,  believe  in  sharp-cutting 
implements ;  of  these  I  might  mention  Dr.  Voelcker,  of  London,  and  Mr.  Me  Adam, 
of  Gorely  Hill,  who  has  not  only  written  well  on  cheese-making,  but  has  done 
much  in  introducing  the  Cheddar  system  into  Scotland  and  Cheshire.  Of  this, 
however,  we  may  assure  ourselves:  by  no  system  can  good  cheese  be  made 
unless  the  manufacturer  studies  his  business,  and  learns,  by  close  application,  by 
observation  and  experience,  the  changes  that  are  going  on  in  the  process  with 
the  whey  and  curds,  and  can  properly  manipulate  them. 

CHESHIRE   CHEESE  MAKIKG. 

I  suppose  that  many  of  oiu*  cheese-makers  would  hardly  suspect  that  a  really 
fine,  dohcious  cheese  could  be  made  by  the  following  process,  which  is  the  one 
in  general  practice  in  Cheshire ;  and  yet  some  of  this  cheese  cannot  be  surpassed 
in  fiavor  and  excellence.  The  Cheshire  mode  of  oheese-making  is  somewhat 
peculiar,  and,  to  an  American,  would  be  called  decidedly  antiquated.  The 
night^s  milk  is  usually  set  in  pans  and  added  to  the  morning's  mess,  when  it  is 
set  with  rennet  at  a  temperatm-e  of  about  75**.  Often  no  heat  is  applied—^the 
morning's  milk  being  sufficiently  warm  to  keep  the  mass  up  to  the  desired  tem- 
perature for  setting.  After  the  rennet  is  applied,  the  coagulation  is  perfected  in 
about  an  hour,  when  it. is  carefully  broken  up  with  a  wire  or  tin  curd-cutter,  of 
sunilar  make  to  the  old  American  curd-cutter. 

The  breaking  being  perfected,  and  the  curd  becoming  sufficiently  firm,  without 
any  additional  beat  being  applied,  the  whey  is  dipped  off.  The  curd  is  then 
lifted  into  a  drainer  or  kind  of  sink,  where  the  whey  can  drain  off  more  thoroughly, 
and  fiom  time  to  time  the  curd  is  cut  across  and  heaped  up,  so  as  to  facilitate  a 
more  thorough  separation  of  the  whey.  It  is  then  salted,  by  guess,  and  ground 
in  a  cmd-mill,  when  it  is  put  into  the  hoop,  but  not  immediately  to  press.    * 

The  hoops,  filled  with  curd,  are  set  in  a  warm  place  for  a  day  or  so,  generally 
in  a  kind  of  oven  constructed  for  the  purpose ;  and,  on  the  second  day,  are  put 
under  press.  Here  they  are  kept  several  days,  as  in  the  Wiltshire  and  Glouces- 
tci-shire  districts.  The  hoops  have  no  followers.  They  have  a  bottom  pierced 
with  holes,  which  is  stationary.  A  -strip  of  tin,  four  or  five  inches  wide,  is  placed 
about  the  curd  on  the  inside  of  the  hoop,  or  above  it,  so  as  to  raise  the  curd 
above  the  top  of  the  hoop.  A  board  is  now  thrown  or  placed  on  top  of  the  curd, 
and  as  the  press  is  applied,  the  tin  sinks  down  with  the  curd  until  it  is  pressed 
even  with  the  hoop.  If  the  cheese  is  not  found  to  be  solid  enough,  another  hoop, 
of  less  height,  is  used,  and  the  tin  put  around  that  portion  above  the  hoop,  and 
pressed  in  a  similar  manner.  Many  of  the  presses  are  nothing  but  largo  square 
blocks  of  stone  raised  by  a  screw.  They  are  rude  affairs.  The  bed  pieces  on 
some  are  of  stone,  with  a  flue  beneath  for  conducting  heat,  in  order  to  keep  the 
cheese  waim  while  pressing.  The  milk  is  worked  up  into  cm-d,  and  the  utensils 
cleaned  up  every  day  by  twelve  o'clock  m. 

,It  was  really  a  matter  of  surprise  to  find  that  fine  cheese  could  be  made  by 
this  process,  where  everything  is  done  by  guess,  and  where  all  the  operations  arc 
so  different  from  our  methoa.     But  a  great  deal  of  poor  cheese  is  made  in  the 
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Chesliiro  dairies,  and  as  a  whole  is  inferior  to  our  factory  make.  That  which  is 
the  best  is  as  fine  in  flavor  and  quality  as  any  cheese  made,  and  will  command 
the  highest  prices.  The  texture  of  Cheshire  cheese  is  different  from  the  Cheddar, 
being  what  is  tenned  "  open  meated,"  that  is,  loose  in  texture  without  being  po- 
rous.    Their  best  cheese  appears  richer  in  butter  than  the  Cheddar. 

I  have  merely  given  the  outlines  of  the  Cheshire  mode  of  cheese  making,  as 
a  matter  of  curiosity.  In  my  judgment  there  is  notliing  in  the  process  adapted 
to  America,  we  being  at  least  fifty  years  ahead  in  our  appliances  and  mode  of 
manufacturing.  I  must  say  this,  however,  in  favor  of  Cheshire  dairymen :  every- 
thing connected  with  the  dairy  is  kept  scrupulously  clean.  The  floors,  the  uten- 
sils, and  every  part  of  the  dairy  are  sweet  and  clean.  And  here,  perhaps,  is 
the  secret,  or  at  least  a  part  of  it,  of  the  fine,  clean  flavor  of  their  best  cheese. 
During  a  portion  of  the  time  the  Cheshire  cheese  is  undergoing  the  process  of 
curing,  the  cheese  is  placed  on  straw  or  hay  upon  the  floor  of  the  ciuing  room. 

APPEARANCE   AND    COMPARATIVE   MERITS    OP   AMERICAN    CHEESE   ABROAD, 

Having  now  described  the  manufacture  of  the  leading  styles  of  English  cheese, 
it  may  be  well  to  say  something  in  regard  to  the  appearance  of  American  cheese 
in  England,  and  what  is  thought  of  it  in  the  foreign  markets.  I  went  into  nearly 
all  the  principal  m&rket  towns  in  England  from  the  south  to  the  north,  and 
beard  hundreds  of  people  discuss  the  merits  and  faults  of  American  cheese  at 
the  storehouses,  the  shops,  and  at  the  table.  I  took  much  pains  to  get  at  the 
true  state  of  feeling  in  the  country,  and  I  think  I  may  sdfely  say  that  American 
cheese  to-day,  as  a  whole,  has  more  quality  and  is  better  manufactured  than  the 
bulk  of  English  cheese. 

I  have  given  them  the  credit  of  producmg  a  limited  quantity  of  cheese  of  the 
finest  type  that  has  ever  been  reached  by  any  mauufactiu'e,  but  the  quantity  is 
comparatively  small,  and  when  the  whole  bulk  is  considered,  there  is  nothing 
like  the  richness  and  unifonnity  of  that  from  our  factories.  This  is  not  only  my 
own  opinion,  but  that  of  many  of  the  best  judges  of  cheese  in  Great  Britain.  I  have 
been  at  hotels  where  American  cheese  is  always  purchased  in  preference  to  Eng- 
lish, and  I  have  been  amused  to  hear  Englishmen  contend  that.no  such  cheese 
could  be  produced  in  America,  and  nowhere  else  except  in  the  best  dairies  of 
England,  but  who  were  forced  to  give  way  on  pointing  out  to  them  the  bandage, 
which  is  an  indisputable  proof  of  American  manufacture.  Country  dealers, 
cotters,  middlemen,  and  skippers  admit  that  the  highest  grades  of  our  factory 
cheese  have  more  quality  and  are  superior  to  the  general  run  of  English  make. 

I  have  often  heard  dealers  declare  in  a  spirit  of  vexation  that  if  the  Americans 
continue  to  progress  in  the  ratio  of  the  last  four  years,  two  or  three  years  more 
will  place  their  cheese  at  the  top  of  the  market,  and  English  make  must  rank 
secondary.  They  say  the  Cheshire  dairymen  are  "  dough-heads  "  not  to  try  to 
keep  pace  with  modem  improvements.  I  have  seen  a  dealer  look  at  American 
and  English  cheese  side  by  side,'  and  while  admitting  that  the  American  was  in 
every  respect  the  best,  take  the  English  at  a  higher  price,  because,  as  he  said, 
some  of  his  customers  had  such  foolish  prejudices  that  they  would  not  try  the 
American,  and  therefore  could  not  judge  of  its  quality.  A  leading  dealer  in 
Manchester  told  me  he  had  many  times  tried  to  introduce  American  cheese  among 
certain  of  his  customers,  and  that  they  would  not  purchase.  By  and  by,  when 
they  sent  up  an  order,  he  would  slip  in  a  few  of  nice  grade  factory  make,  and 
after  that  the  customer  would  be  eager  to  purchase,  declaring  he  never  cut  up 
better  cheese. 

Now,  this  is  the  condition  of  things  all  over  England;  there  is  prejudice  to 
ovCTCome,  because  formerly  our  cheese  was  of  bad  character,  and  there  is  a  feel- 
ing that  it  is  of  such  perishable  nature  that  it  will  spoil  if  not  immediately  con- 
simed.    These  remarks  apply  to  our  nice  grades  of  cheese.    There  is  another 
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class  of  our  cbcese  that  comes  into  market  that  does  great  injmy  to  sales.  It  is 
cheese  that  is  rich  and  w«ll  made  but  of  bad  flavor.  This,  and  largo  shipments 
of  inferior  make,  the  accumulated  refuse  from  good  and  indifferent  lots  which 
cannot  be  sold  alone,  are  mixed  up  with  good  samples  and  shipped  abroad  to 
clean  out  New  York  storehouses. 

These  lota  drag  on  the  market;  they  are  constantly  accumulating,  and  sales 
are  forced,  which  breaks  the  market,  l^esides  carrying  a  prejudice  wherever  they  go 
against  American  cheese.  As  to  the  outward  appearance  of  American  cheese,  as 
I  saw  it  abroad,  it  is  generally  good.  Of  course  some  of  it  comes  to  hand  soft, 
melted,  and  in  wretched  condition,  but  generally  the  great  bulk  of  factory  make 
comes  in  store  quite  as  bright  and  handsome  as  does  the  English  manufacture. 
Many  of  the  large  dealers  told  me  they  had  never  had  American  cheese  come  to 
market  with  hanasomer  outward  appearance  than  this  yearns  ( 1 866)  make.  And  I 
think  in  getting  the  comparative  merits  of  the  cheese  of  the  two  nations  we  have 
often  been  misled  and  wrongly  informed.  Great  condemnation  has  been,  made  of 
our  poor  cheese,  all  of  which  was  well  deserved,  but  while  great  stress  has  been  laid 
upon  this,  there  has  been  a  studied  care  to  conceal  the  merits  of  our  best  goods. 

This  is  but  natural.  Men  engage  in  the  cheese  trade  to  make  money ;  they 
run  great  risks,  and  cannot  be  expected  to  post  others  up  to  their  own  disadvan- 
tage. The  laws  of  trade  are  "to  buy  cheap  and  sell  dear;"  and  so,  after  all, 
perhaps,  they  aro  not  so  much  to  blame. 

Some  of  the  dealers,  acting  in  concert  with  parties  in  New  York,  take  great 
pains  to  keep  factories  which  make  prime  cheese  in  ignorance  of  the  fact.  The 
factory  names  are  erased  from  the  boxes,  and  so  customers  are  supplied  with  a 
line  of  cheese  which  they  can  only  trace  to  the  private  brand  of  the  dealer.  Some 
have  acquired  in  this  way  quite  an  enviable  reputation  for  handling  choice 
American  cheese,  and  have  made  largel  v  by  the  practice.  It  is  a  great  damage 
to  the  factories,  since  other  dealers  are  Kept  ignorant  of  the  brands,  and  cannot 
enter  into  competition  for  the  purchase.  I  know  of  no  way  for  this  to  be  reme- 
died except  by  branding  the  name  of  the  factory  on  the  bandage.  Perhaps  a 
good  way  also  would  be  to  have  the  name  of  the  factory  neatly  cut  in  rather 
broad  letters  upon  the  pressing  follower,  so  that  the  cheese,  w^hen  pressed,  will 
show  the  name  of  the  factory  in  raised  letters.  There  is  no  difficulty  in  this, 
and  no  hurt  will  result  to  the  cheese.  I  have  seen  samples  of  English  cheese 
whore  elaborate  figures  were  raised  upon  the  surface  in  the  manner  suggested, 
but  I  would  not  advise  any  "gingerbread  work'' — nothing  but  plain  carving. 

STYLES   OF   CHEESE  DEMA2!n)ED. 

The  styles  of  cheese  demanded  for  the  trade  will  depend  somewhat  upon  the 
parket  for  which  they  are  intended.  ^     ' 

In  London  small  Cheddar  shapes  of  forty,  fifty,  sixty,  and  seventy  pounds  are 
popular,  and  will  command  an  extra  price  over  cheese  of  large  size  of  the  same 
quality.  The  true  Cheddar  shape  is  fifteen  and  a  half  inches  in  diameter  by 
twelve  inches  in  height,  and  by  preserving  this  proportion  for  larger  or  smaller 
cheese  that  style  is  obtained.  Cheddars  are  made  varying  in  size  from  thoife 
named  up  to  eighty  and  one  hundred  pounds,  but  the  larger  are  not  so  common. 
A  limited  number  of  those  weighing  one  hundred  pounds  would  readily  find  sale. 

Those  weighing  about  seventy  pounds  are  not  objectionable,  but  the  smaller 
sizes  are  of  readier  sale,  and  often  on  account  of  their  dize  bring  better  prices.  It 
costs  more,  however,  to  manufactiu*e  small  cheeses,  and  there  is  greater  loss  in 
shrinkage ;  so  this  ought  to  enter  into  the  account  in  detennining  the  size  that  will 
be  most  profitable.  It  would  be  well  for  factories  to  make  two  sizes  of  Cheddars, 
regulating  each  somewhat  in  accordance  with  their  own  convenience.  The  Ched- 
dar shapes  are  popular  all  over  England,  and  therefore  may  be  regarded  as  best 
adapted  as  a  general  rule  for  our  factories  to  make  for  exportation. 
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There  is  another  style  calletf  the  Derby  shape,  which,  when  made  of  fine 
quality,  biings  the  highest  prices.  It  is  a  small,  flat  cheese,  fourteen  to  fifteen 
inches  in  diameter,  and  two  and  a  half  to  three  inches  thick,  and  weighing 
twenty-five  to  thirty  pounds.  If  care  be  taken  in  boxing,  two  cheeses'  might 
be  put  in  a  box,  and  thus  the  expense  on  that  score  lessened.  Thcfre  should  be 
two  heavy  scale  boards  between  the  cheese,  and  none  but  well-made,  substan- 
tial boxes  used. 

There  is  a  moderate  demand  for  oiu:  old-fashioned  shaped  cheese — that  is^  a 
cheese  half  as  high  as  its  diameter,  and  weighing  from  sixty  to  eighty  pounds, 
but  it  should  not  exceed  one  hundred  pounds.  In  Liverpool  a  variety  of  styles 
are  worked  off  readily.  Several  of  the  dealers  there  told  me  they  had  no  dif- 
ficulty in  disposing  of  cheese  weighing  120  to  150  pounds,  providing  it  was  all 
right  as  to  quality  and  flavor ;  but  I  am  satisfied,  after  going  among  the  country 
dealers  in  diiTerent  parts  of  England,  that  preference  is  always  given  to  cheeso 
of  smaller  size  when  the  other  qualities  are  ^atisfactory. 

COLOR. 

The  matter  of  color  is  a  question  which  has  long  occupied  the  attention  of 
American  dairymen,  and  upon  which  very  indistinct  notions  have  been  enter- 
tained. This  is  not  to  be  wondered  at  when  the  difierent  markets  in  England  give 
preference  to  a  variety  of  shades,  and  difierent  dealers  ask  only  for  the  color  of 
their  particular  market.  The  Londoner  likes  a  cheese  of  considerable  color, 
something  like  the  rich  shade  of  butter  made  when  the  dandelions  are  in  bloom. 
It  must  be  clear  and  pure ;  not  lemony  or  dirty,  or  mottled  through  the  cheese, 
bat  a  rich  shade  of  cream  that  gives  a  pleasing  eflect  to  the  eye,  thus  serving  to 
heighten  the  unagination  that  a  delicious  morsel  is  before  you. 

London  is  the  grand  metropolis  of  the  world,  where  wealth  is  unbounded.  The 
best  articles  of  food  readily  find  a  market  here,  and  command  the  highest  prices 
of  any  in  the  kingdom.  If  they  can  only  get  the  best  they  are  willing  to  pay  for 
it;  and  this  is  the  reason  why  choice  cheese  never  goes  begging  at  top  prices. 

When  I  went  through  the  Manchester  cheese  markets  they  told  me  that  colored 
obeese  was  a  drug  ana  did  not  suit  that  market.  A  very  extensive  dealer  had 
just  returned  fi'om  Liverpool,  disappointed  in  not  obtaining  a  supply  of  pale-col- 
ored cheese.  In  prices,  quality,  and  shape,  he  said,  there  was  no  difliculty  in 
being  suited,  but  his  customers  insisted  upon  an  uncolored  article,  and  as  that 
was  not  to  be  had  he  did  not  purchase.  It  was  in  this  man's  storehouses  that 
I  saw  some  of  the  Herkimer  county,  New  York,  "  coarse  curds,"  and  they  were 
commended  for  their  texture  and  quality.  There  are  large  quantities  of  pale- 
colored  cheese  made  in  England,  and  considerable  of  the  high-priced  Cheddar 
has  no  color  except  that  which  results  from  the  natural  condition  of  the  milk. 

I  went  down  to  Chippenham  to  see  the  great  annatto  manufacturer,  Mr. 
Nichols.  His  preparation  bears  the  reputation  of  the  best  in  England,  and  I 
thought  it  might  be  worth  whil^  to  have  him  send  over  samples,  and  thus  have 
an  article  that  was  approved  by  English  dealers.  Mr.  Nichols  was  willing  to 
Bend  out  samples  on  my  assurance  that  they  would  be  properly  distributed;  but 
when  I  reached  London  I  learned  from  the  chemists  a  secret  which  is  worth  a 
good  many  thousand  dollars  to  American  daurymon.  It  is,  that  all  preparations 
of  annatto  depend  for  their  excellence,  not  so  much  upon  any  patent  for  dissolv- 
ing or  cutting  the  crude  annatto  as  upon  the  purity  of  the  annatto  itself.  All 
the  best  English  liquid  annatto  is  cut  with  potash,  so  that  American  dairymen 
can  just  as  well  make  their  own  coloring  material  as  to  send  abroad  at  great 
expense  for  the  English  article.  But  it  is  important  that  we  obtain  a  pure 
articley  and  this  can  only  be  secured  by  purchasing  of  a  reliable  person  who  is 
a  good  judge  of  it.  If  you  use  a  bad  article  you  are  sure  to  get  a  bricky,  un- 
even color,  which  is  so  pbjectionable,  and  which  reduces  the  price  of  iho  cheese. 
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BANDAGES,  BOXES,'  ETC. 

In  regard  to  bandaging  and  boxing  I  may  remark  that  no  cheese  should 
be  made  in  America  for  shipping  abroad  without  having  a  bandage  upon  it,  and 
without  being  put  up  in  a  strong  box  with  heavy  scale  boards.  1  have  seen 
considerable  quantities  of  English  cheese  in  the  st'^rehouses  split  open  at  the 
sides,  a  prey  to  skippers,  and  upon  which  losses  were  sustained.  The  Cheddar 
dairymen  put  a  coarse  linen  bandage  jipon  their  cheese  during  the  process  of 
curing.  It  is  brought  round  tight  and  temporarily  secured.  Some  work  eyelet 
holes  at  the  ends  of  the  bandage  and  bring  it  snu^^ly  about  the  cheese  by  lacing, 
as  you  would  fasten  a  shoe  upon  the  foot.  Tueso  bandages  are  stripped  off 
when  the  cheese  goes  to  market. 

The  cheeses  would  bo  better  protected  if  they  had  permanent  bandages,  on  our 
plan,  and  some  of  the  English  dairymen  advocate  its  introduction  in  their  dairie& 
By  not  bandaging  something  might,  perhaps,  occasionally  be  gained  in  helping 
the  English  dealer  to  deceive  his  customers  by  palming  off  our  cheese  as  of 
English  manufacture;  but  good  factories  would  lose  their  identity,  and  the  loss 
fix)m  brcakage  and  other  sources  would  overbalance,  by  far,  this  advantage. 
Besides,  it  should  be  our  object  to  make  for  American  cheese  a  reputation  that 
shall  stand  unchallenged  as  the  best  in  the  world. 

DEFECTS  IX  AMERICAN  CHEESE — BAD  FLAVOR,  ETC. 

Wo  come  now  to  consider  the  two  leading  defects  in  American  cheese — ^porosity 
and  bad  flavor;  and  the  last  may  be  said  to-day  to  overbalance  all  the  other  de- 
fects put  together,  two  or  three  times  over.  I  need  not  waste  time  upon  that 
character  of  cheese  known  as  soft,  spongy,  or  salvy,  or  the  poor  grades  which 
come  from  carolessnesSy  inefficiency,  or  ignorance  in  manufacture.  Good  cheese- 
makers  know  at  once  how  these  may  be  corriected,  but  I  refer  to  the  better  class 
of  cheese  made  at  factories.  The  English  acknowledge  that  the  American  fac- 
tories stand  unrivalled  as  sending  out  a  cheese  full  of  meat — that  is,  full  of  butter 
or  rich  in  quality.  They  speak  in  high  terms  of  the  improvements  that  have 
been  made  in  texture,  firmness,  and  solidity ;  but  to  see  a  cheese  handsome  in 
appearance,  the  meat  having  scarcely  any  objectionable  feature  to  the  eye  or  fin- 
ger, yet  under  the  nose  a  disagreeable  odor,  is  what  they  cannot  well  understand. 
The  large  cxportations  of  this  poor,  indifferent,  or  bad-flavored  choese,  more  than 
anything  else,  breaks  prices  and  does  immense  damage. 

The  causes  of  bad  flavor  in  cheese  are  various — insufficient  and  uneven  salt- 
ing ;  a  faulty  separation  of  the  whey  from  the  curds  before  going  to  press  and 
while  pressing ;  putting  the  curds  to  press  too  hot ;  high  heat  and  a  rapid  ma- 
nipulation of  the  curds,  getting  them  in  press  before  the  proper  chemical  changes 
have  been  cflccted ;  but  the  chief  causes  of  bad  flavor  in  well-man ufactuixid 
cheese,  as  I  saw  it  abroad,  is,  in  my  opinion,  due  to  bad  milk,  bad  rennet,  and 
bad  curing  of  the  cheese.  I  urn  satisfied  that  the  cool,  even  climate  in  England, 
and  the  excellent  condition  of  the  milk,  together  with  the  uniform  temperature 
of  their  curing-rooms,  enable  them  to  succeed  where  we  often  fail.  \Y^  have  a 
hot-bed  climate  to  contend  with,  and .  milk  is  often  spoiled  when  it  reaches  the 
factory.  If  our  dairy  farmers  would  only  look  upon  this  matter  in  its  proper 
light,  instead  of  laying  all  the  blame  of  bad-flavored  cheese  upon  the  manufac- 
turer, there  would  be  some  hope  of  improvement.  They  send  to  the  factory 
tainted  milk  and  demand  from  it  a  periect  cheese.  They  impose  upon  the 
manufacturer  conditions  Avhich  no  skill  has  yet  been  able  to  sunnount.  High 
skill  and  great  experience  in  manipuli^ting  milk,  together  with  favorable  Aveather, 
and  the  putting  the  cheese  in  market  just  at  the  right  moment,  may  enable  the 
manufacturer  to  counteract  in  part  the  faults  of  tainted  milk  ;  but  with  intensely 
hot  weather,  and  under  unfavorable  cuxumstances,  it  is  beyond  his  ait.  Bad 
rennet  and  tainted  milk  are  prominent  causes  of  the  earlv  decay  of  our  cheese. 
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We  are  told  that  American  cheese  \vrill  decay  early.  I  have  seen  Araeri('an  cheese 
in  England,  more  than  a  year  old,  perfect  in  flavor  and  in  the  best  prescrv^ation, 
but  it  was  not  made  in  hot  weather.  The  cheese  made  in  July  this  year,  1 866, 
and  sent  to  England  was  all  of  it,  more  or  less,  of  bad  flavor.  The  complaint 
was  universal,  and  against  some  of  the  most  noted  factories  in  America.  We 
must  look  upon  these  things  from  the  practical  side.  I  will  not  deceive  the 
dauymen  of  America  with  a  fine-spun  theory.  Wo  have  been  greatly  led  astray 
in  regard  to  this  matter  of  flavor — led  to  believe  that  the  people  ,of  the  Old 
World  had  discovered  some  wonderful  process  which  would  insure  a  perfect  chccso 
under  all  conditions  of  the  milk ;  but  I  found  the  leading  feature  of  their  success 
was  in  cleanliness  and  an  untainted  condition  of  the  milk. 

It  is  well  known  that  milk  not  divested  of  its  animalod  or,  and  closely  con- 
fined, in  hot  weather,  soon  becomes  putrid,  fchecse  manufacturers  tell  mo  tliat 
milk  often  comes  to  the  factory  having  a  most  fetid  and  sickening  odor.  In 
extremely  hot  weather,  when  cows  have  been  exercised  or  unduly  excited,  the 
milk  is  often  of  a  rank  odor  as  soon  as  drawn.  The  practice  of  putting  warm 
milk  in  tight  cans  and  conveying  it  a  long  distance  to  the  factory  is  objection- 
able, especially  in  hot  weather.  Here  is  the  commencement  of  bad  flavor 
The  good  milk  is  inoculated  with  putrid  matter,  which  shows  itself  sooner  or 
later,  and  carries  with  it  decay  like  any  other  decomposition.  Some  plan  should 
be  adopted  for  cooling  the  milk,  or  exposing  it  so  that  the  animal  odor  may 
pass  off,  especially  in  hot,  sultry  weather.  I  feel  certain,  from  my  observations 
both  here  and  abroad,  that  this  is  a  leading  cause  of  bad  flavor,  and  hence  the 
practice  of  the  Cheddar  dairymen  in  ge'tting  rid  of  the  whey  as  early  as  possible, 
and  the  exposure  of  the  curd  a  long  time  to  the  atmosphere,  is  founded  upon 
philosophical  principles. 

It  is  important  to  the  dairy  interest  of  America  that  a  reputation  be  main- 
tained for  producing  the  finest  flavored  and  best  cheese  made  in  the  world,  and, 
under  our  improved  system  of  manufacture,  with  proper  care  as  to  the  pui-ity  of 
milk,  this  will  be  of  easy  accomplishment. 

Again,  the  cheese-producing  sections  of  the  Union  are  being  developed  so 
rapidly  that  competition  every  year  must  be  greater  and  greater.  Every  factory 
should  now  establish  a  reputation  for  "extra  fine  goods."  They  should  keep 
the  best  manufacturers  in  the  country.  Make  it  an  inducement  for  them  to 
stay  with  you.  High  skill  and  experience  command  ample  remuneration  the 
world  over.  Old  and  established  factories  can  afford  to  pay  for  it,  rather  than 
let  new  districts  pick  otf  thek  best  cheese-makers.  The  London  dealera  com- 
plain that  there  is  too. little  probability  of  factories  sending  forward  a  unifonu 
brand  of  prime  cheese  year  after  year.  They  want  a  brand  that  can  be  relied 
upon,  and  when  they  find  such,  Avill  pay  an  extra  price  for  it.  The  curing-rooms 
Qught  to  be  arranged  so  that  the  temperature  may  be  controlled.  The  curing- 
rooms  of  England  have  walls  of  stone  or  hollow  brick.  The  climate  is  cooler, 
more  moist,  and  less  variable,  than  ours.  These  facts  ought  to  afford  suggestions 
in  the  construction  of  our  cming-houses.  There  is  another  way  in  which  flavor 
is  lost :  the  shipment  of  cheese  in  hot  weather,  to  lie  in  New  York  until  heated 
through  and  through,  and  then  stowing  away  in  the  vessel  with  cargoes  of  grain, 
oil-cake,  or  some  other  freight  from  which  taints  are  absorbed.  ^Much  of  our  nice 
cheese  is  injured  in  this  way.  In  Bristol,  Bath,  London,  Chester,  Liverpool,  ]\kin- 
chester — in  fact,  all  over  England,  the  commercial  storehouses  for  cheese  are 
well  constnicted  for  the  puq^ose  of  preserving  flavor.  They  have  stone  floors, 
are  cool,  and  well  ventilated.  Cheese  that  comes  in  bad  condition  is  often  taken 
out  of  the  boxes,  or  the  covers  removed,  and  then  laid  upon  the  fl<x)r  to  cool. 

The  fine  compact  texture  of  English  cheese,  in  my  opinion,  results,  in  a  great 
measure,  from  theu-  process  of  expelling  the  whey,  grinding  in  the  curd-mill, 
salting,  and  pressing.  I  may  remark  that  while  porousness  is  an  objection,  if 
the  texture  is  not  of  a  honey-comb  character,  but  will  fill  the  trier  \vith  a  tolerably 
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oompoct  mass,  dealers  do  not  urge  a  reduction  of  price,  if  the  flavor  and  quality 
are  peifect.  Extreme  porosity  shows  a  defect  in  manufacture,  and  carries  with 
it  the  impression  that  the  cheese  will  sooner  go  to  decay,  and  is  therefore  danger- 
ous to  handle^  requiring  quick  sales. 

THE   PROSPECTS  OF  THE  ENGLISH  MARKET. 

In  closing,  a  word  may  be  offered  in  reference  to  the  prospect  of  future  export- 
ation and  prices.  The  English  are  a  great  cheese-eating  people.  We  have  no 
conception  of  the  extent  to  which  this  food  enters  into  general  consumption. 
Those  who  can  afford  to  eat  a  good  article  purchase  the  best,  and  the  poor  tal^e 
up  with  that  which  is  inferior  and  bad.  I  have  seen  tons  and  tons  of  the  most 
worthless  stuff,  apparently  fit  only  for  the  pigs,  in  the  shops  and  public  markets, 
and  it  had  a  rapid  sale.  The  cutters  are  extremely  expert.  They  use  a  thin 
circular  knife,  like  a  half  moon,  having  an  upright  handle  springing  from  the 
centre,  and  with  this  they  cut  the  cheese  upon  the  counter.  They  also  use  a  fine 
wire,  with  handles  at  each  end,  for  splitting  a  large  cheese.  1  have  been  sur- 
prised at  the  accuracy  with  which  they  will  cut  the  different  weights.  The 
crumbs  are  laid  on  one  side,  to  be  used  for  balancing  the  scales.  1  here  is  an 
immense  demand  for  inferior  or  low-priced  cheese.  If  we  could  manufacture 
cheese  so  as  to  sell  on  the  counter  at  4J.  to  6d  per  pound,  I  think  they  would 
take  our  whole  product. 

Cheese  does  not  come  upon  the  table  with  pastry,  as  with  us,  but  is  brought  on 
as  a  separate  and  last  course.  A  half  or  a  quarter  of  a  cheese,  placed  upon  a  silver 
dish,  with  a  clean,  white  napkin  under  it,  is  set  upon  the  table,  and  cut  as  desired. 

I  think  there  must  be  a  good  foreign  demand  for  American  cheese  for  some 
years  to  come.  The  production  has  been  cut  off  in  the  northern  districts^f  Eng- 
land. The  cattle  plague  has  been  terrible  in  its  ravages  through  this  section. 
In  Cheshire,  and  the  adjoining  counties,  the  losses  have  been  fearful.  The 
Cheshire  people  feel  very  melancholy,  and  many  of  the  farmers  are  unable  to  pay 
their  rents.  Some  of  them  are  trying  sheep-farming,  but  with  indifferent  results. 
They  have  been  long  a  dairy  people,  and  understand  the  management  of  cows. 
I  am  convinced  they  will  go  back  to  dairy-farming  when  the  cattle  plague  shall 
be  effectually  eradicated — ^and  that  appears  now  to  bo  almost  accomplished — ^but 
they  will  haidly  get  established  again  for  a  year  or  two.  They  will  not  abandon 
dairying  till  we  can  furnish  cheese  so  cheaply  as  to  diive  them  from  the  market 
The  cost  of  transportation  and  the  high  prices  of  labor,  and  heavy  taxation,  are 
against  the  production  of  a  cheap  cheese  on  this  side,  at  least  in  the  older  States. 
Holland,  too,  enters  into  competition  with  us.  She  is  now  shipping  to  England 
80,000,000  pounds  of  cheese  per  annum.  Last  year  (1865)  the  quantity  imported 
was  nearly  73,000,000  pounds.  The  passage  can  be  made  in  a  day,  and  the 
cost  of  exportation  is  a  mere  tiifle.  Their  cheese  is  very  good,  but  not  equal  to 
ours ;  but  they  are  improving  eveiy  year  in  quality.  They  make  three  styles  of 
cheese,  which  are  popular  anionic  the  poorer  classes.  The  Edams  and  Middle- 
baes  are  round,  like  a  cannon-ball,  and  weigh  from  6  to  12  pounds.  The  Goudars 
are  a  small,  flat  cheese,  of  about  20  pounds  weight.  The  agricultural  laborers 
like  Edams,  as  they  can  take  a  cheese  into  the  field  and  cut  it  without  waste. 
These  cheeses  sell  at  from  8  to  10  shillings  per  hundred  weight,  below  American. 
There  is  less  difference  between  the  Derby  Goudar  and  the  American,  the  former 
often  selling  within  four  shillings  of  the  price  of  ours. 

Our  future  successes  will  depend  upon  our  making  fine  cheese,  and  getting  it  to 
market  at  cheap  rates.  Something  might  be  done  in  opening  up  new  markets. 
The  English  export  cheese  to  Australia,  the  Cape  of  GxK>d  Hope,  Brazil,  and 
vainous  other  points. 

Something  should  be  done  by  the  cheese-makers  and  shippers  in  the  way  of 
regulating  exportatibns.     If  .wo  could  give  England  a  steady  supply,  without 
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pushing  forward  an  immense  quantity  to  clog  tLo  iparket,  prices  would  be  main- 
tained, and  greater  profits  realized. 

The  following  table  gives  the  number  of  packages  of  cheese  sliipped  from  New 
York  to  Liverpool,  from  May,  1862,  to  September,  18G6,  made  up  so  that  the 
comparative  weekly  shipments  of  the  different  years  may  bo  seen  at  a  glance : 

Weekly  exports  of  cheese  from  New  York  to  Liverpool, 


T\''eek  ending- 

1262. 

rackages. 

iec3. 

Packages. 

1864. 

Packages- 

May            9 

2,100 

3,602 

2.261 

16 

807 

1, 943 

1.539 

S3 

1,706 

9,364 

i,32:j 

30 

1,262 

4,446 

3,268 

5,965 

19,444 

8.391 

Jnne           6 

1,«3 

3,040 

4,374 

13 

3,2F0 

12,174 

6,897 

S-J....... 

6,  n<.2 

8, 744 

5,232 

87 

7,756 

19,011 

17.456 

41,414 

10,090 

26,533 

July            4 

7,107 

22.896 

24.090 

11 

13,441 

17,032 

29,886 

18 

6,961 

29,561 

47, 944 

25 

27,483 

54,9d3 

19,153 

68,642 

33.103 

115  023 

Aogort       1 

35,195 

16,316 

38.170 

8 

22,024 

20,447 

15 

5,485 

27.378 

16.6*i9 

22 

37,309 

13, 342 

22,817 

29 

24,449 

102,438 

11.650 

90  710 

18.211 

116,314 

Septembers 

30,315 

11,068 

15,396 

1-2 

19, 255 

16,540 

14,544 

19 

24, 442 

19,816 

19,  457 

26 

14.130 

88,142 

18.670 

CO,  094 

24,293 

73,690 

October      3 

8,146 

18,582 

15.250 

10 

24,203 

ni.  104 

18,805 

17 

15.038 

21.792- 

12,406 

24 

18,866 

33.714 

20,653 

31 

11,558 

69,811 

26.082 

136  '•74 

25,54:2 

92,656 

Norember  7 

24,309 

22,818 

24,674 

14 

24,196 

17,706 

2:1.700 

21 

13, 705 

10,  no 

15,369 

28 

18,840 

73,043 

20,115 

70, 749 

24,921 

88,664 

December  5 

938 

12. 485 

11,794 

12 

8.4C0 

12, 787 

8,496 

19 

8,329 

10, 268 

11,919 

S6 

9,843 

27.560 

5,533 

41,073 

9.901 

42,110 

1863. 

1864. 

1865. 

Janimry     2 

12,141 

5,971 

2,975 

9 

11,963 

8, 6-23 

16 

3,475 

2,216 

20.081 

23 

7,2y6 

2,632 

19,  l')6 

30 

14,122 

37,034 

7,834 

30,610 

2,685 

53,520 

Tobruary    6 

886 

6. 403 

4,851 

13 

9,587 

10.834 

16,069 

•    20 

1,295 

4.813 

5,689 

27 

1,798 

13.566 

16, 479 

38,549 

15,658 

42,267' 

Mweh         5 

929 

5,583 

2,718 

12 

4,164 

770 

894 

19 

3,428 

13,202 

13.901 

26 

1,454 

9,975 

7,558 

27,113 

2,770 

20.283 

April           2 

4,106 

2,  G87 

2,213 

9 

4, 348 

13.  470 

4.412 

16 

11,762 

5.072 

4.  It»9 

23 

2,742 

2,037 

3,745 

^ 

30 

3,84-2 

26,860 

2,?60 

26,432 

976 

16.545 

Total 

528,427 

677,110 

710,256 

. 
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Weehhj  exports  of  cheese  from  New  York  to  Liverpool — Continued. 


■ w 

Week  ending- 

1865. 

Packages. 

1866. 

Packages. 

May            9 

16 

23 

30 

2,278 

4,4()4 

214 

7,119 
42,417 
113,147 

158,412 
89,211 

14,907 
35, 176 
19,432 

13,156 

10, 511 

713 

6,276 

927 

656 

1, 170 

4,869 

7,622 
34,337 
100, 739 

102,822 

Jun«           n 

]3 

20 

27...... 

3,861 

fi.oyi 

20.  714 
11,751 

2,614 
6,168 
11,375 
14,180 

'•"     at:::::: 

18 

36,345 
16,391 
3.\  097 
25,314 

20,994 
21.417 
27,875 
•30,423 

Augast       1 

8...... 

15 

30.  3:m 
2:J.  7(59 
27,476 
25,367 
51,466 

17,068 
11.939 
23.882 
28,  K» 
21, 795 

2U 

Septembers 

12 

27.383 
27, 643 
20,  139 
14, 046 

20 

October      3 

10 

1.586 
2.:J35 
4,745 
1, 5'J8 
4,043 

17 

04 

.............. 

31 

November  7 

14 

7,168 
5.812 
10.307 
11,889 

21 

28 

4,121 
9,347 

4,o:)8 

1,926 

in 

*. 

li) 

»^G 

1666. 

1867. 

January     2 

9 

8,274 
1,  511 
1,117 
1, 3')5 
839 

IG 

03 



3y 



February    6 

13 

•  4,  171 

5, 530 

470 

340 

20 



27 

March         5 

142 

12 



V)    . 

302 
269 

1    :::;:;: 

1 

2G 

:::::::::::.::::::::::::::;; 

* 

April          2 

9 

493 

619 

3,660 

l.HQ 

362 

16 

2:1 

30 

Total 

510,507 

245. 520* 

321, 125r 

.  Shipments  of  cheese  to  London  from  May  1  to  August  31,  1865 :  21,000  boxes ;  1866,  37,000  boxes. 

*  Total  fh>m  May  1,  1866,  to  September  1,  1866. 
t  Total  daring  the  game  time,  1865. 
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In  the  foregoing  table  the  average  weight  of  the  •packages  may  be  estimated 
at  abont  70  pounds  each.  The  following  table  gives  the  quantity  of  cheese 
shipped  from  New  York  to  Liverpool,  from  May,  1865,  to  December  20,  1866, 
reduced  to  100  pound  packages,  with  the  average  weekly  price  in  shillings 
(Englisii)  at  which  American  cheese  sold  in  London.  The  tables  are  valuable 
in  showing  how  prices  are  influenced  by  excessive  shipments  at  any  one  time : 

Shipments  of  cJi^se  from  New  York  to  England,  with  prices  in  London, 


1865-'6C. 

18G6-'67. 

Week  end- 
in  ff^ 

Boxes. 

100  lbs. 

Price  in  London. 

Week  end- 
ing— 

Boxes. 

100  IbB. 

Price  in  Loudon. 

1865. 

1865.   • 

ShillingB.  ' 

1866 

1866 

ShiUing$. 

Jnne           6 

3 

45 

June        22 

64  to  68 

June 

5 

3 

218 

June 

21 

76  to  62 

13 

3 

850 

21) 

64  to  66 

12 

3 

393 

28 

76  to  82 

20 

9 

703 

July          6 

64  to  6G 

19 

4 

457 

July 

5 

76  to  80 

27 

8 

219 

13 

50  to  62 

20 

7 

649 

12 

74  to  78 

July           4 

20 

158 

20 

60  to  S2 

July 

3 

10 

272 

19 

72  to  76 

11 

14 

607 

27 

60  to  62 

10 

12 

506 

20 

70  to  74 

18 

18 

67 

August      3 

58  to  02 

17 

16 

299 

August 

2 

70  to  74 

25 

24 

544 

10 

58  to  62 

24 

16 

234 

9 

70  to  74 

AngQBt       1 

20 

95 

17 

56. to  60 

31 

10 

627 

16 

70  to  72 

8 

9 

809 

24 

58  to  62 

Augnsi 

7 

11 

527 

23 

70  to  72 

15 

18 

278 

31 

56  to  CO 

14 

13 

313 

30 

70  to  72 

22 

30 

779 

Sept          7 

58  to  60 

21 

12 

983 

Sept. 

6 

68  to  70 

29 

26 

998 

14 

58  to  60 

28 

16 

466 

13 

66  to  70 

September  5 

17 

546 

21 

56  to  02  • 

Sept. 

4 

17 

374 

20 

66  to  70 

12 

12 

342 

28 

56  to  62 

11 

17 

126 

• 

27 

64  to  70 

19 

16 

531 

October     5 

.56  to  62 

18 

4 

914 

Oct 

4 

62  to  68 

26 

4 

486 

12 

56  to  62 

25 

7 

716 

11 

62  to  68 

October      3 

4 

486 

19 

60  to  63 

Oct. 

2 

15 

82 

18 

62  to  66 

10 

2 

325 

26 

60  to  63 

0 

16 

391 

25 

60  to  64 

17 

2 

201 

Nov-         2 

60  to  03 

16 

10 

787 

Nov. 

1 

60  to  64 

24 

6 

596 

9 

60  to  66 

23 

19 

705. 

8 

60  to  64 

31 

3 

838 

16 

65  to  70 

30 

8 

261 

15 

60  to  64 

November  7 

4 

175 

23 

65  to  70 

Nov. 

6 

8 

154 

22 

60  to  64 

14 

6 

10 

30 

65  to  70 

13 

U 

660 

29 

60  to  64 

21 

11 

636 

Dec.           7 

65  to  70 

20 

8 

858 

Dec. 

6 

62  to  66 

28 

7 

361 

14 

65  to  70 

27 

10 

847 

13 

66  to  68 

I>ecwQber  5 

4 

640 

21 

65  to  70 

Dec 

4 

11 

551 

20 

66  to  68 

12 

6 

329 

28 

65  to  70 

11 

15 

506 

27 

66  to  68 

19 

5 

683 

18 

10 

961 

26 

6 

81 

1866. 
January    4 

66  to  70 

25 

6 

413 

1866. 

5 

4 
2 
1 
1 
5 
3 
2 

1 
1 

...... 

"'"2" 

683 
49 
996 
352 
983 
553 
146 
747 
407 
580 
865 
124 
157 
133 
706 
460 
168 
906 
396 
871 
5G3 
515 

11 
18 
25 

February  1 
8 
15 
22 

March       1 

8 

15 

22 

29 

April         5 
12 
19 
26 

May          3 
10 
17 
24 
61 

June         7 
14 

68  to  70 
68  to  70 
68  to  72 
68  to  72 
68  to  74 
68  to  74 
74  to  78 
74  to  80 
74  to  80 
74  to  80 
80  to  84 
80  to  84 
78  to  82 
78  to  82 
78  to  80 
78  to  80 
80  to  81 
80  to  81 
80  to  82 
80  to  82 
73  to  76 
73  to  76 
76  to  82 

1857 
Jan. 

Feb. 

March 

April 

May 

1 

8 
15 
22 
29 

5 
12 
19 
26 

5 
12 
19 
26 

2 

9 
16 
23 
30 

7 
14 
21 
28 

6 
18 

413 

158 

January     2 
9 

16 

23 

'Y 

30 

February    6 
13 

20 

27 

Vfanfh         (^ 

13 

20 

27 

April          3 
10 

17 

24 

M.,.        1 

......  ..'...... 

. 

15 

22 

29 

• 
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THE  HOG  AND  ITS  PRODUCTS. 


BY  CHAKLES  CIST,  GINCLNNATI,  OHIO. 


•  Hog  raising  has  always  been  a  profitable,  and,  therefore,  a  favorite  depailment 
of  farming  in  what  was  formerly  called  the  West,  but  which  now  constitutes  the 
great  centre,  as  respects  population,  of  our  rapidly  expanding  republic.  The 
rich  haiTcsts,  to  be  had  simply  for  ^o  gathering,  yielded  by  the  oak,  beech, 
hickory,  and  other  trees  of  our  forests,  popularly  termed  mast,  formed  to  a  great 
extent^  for  many  years,  fattening  food  for  swine.  The  roots  in  the  woods,  with 
the  natural  grasses,  supplied  subsistence  during  the  spring  and  summer  months, 
60  that  the  sole  expense  to  the  farmer,  in  raising  hogs,  was  the  feeding  of 
those  too  young  for  market,  and  of  those  reserved  for  stock  and  for  increase, 
at  the  cost  of  the  Indian  com  necessary  for  their  winter  sustenance.  In  early 
daj^s,  and  before  the  introduction  of  railways,  this  cereal  would  not  repay  the  ex- 
pense of  transportation  to  market,  and,  therefore,  hardly  entered  into  the  consid- 
eration of  what  it  cost  to  raise  hogs.  In  fact,  taking  into  view  the  prolific  char- 
acter of  the  animal,  and  the  small  amount  of  labor  and  expense  involved  in  its 
care  and  cure,  it  was  the  general  impression  in  the  West  that  it  cost  nothing  for 
a  man  to  make  his  owti  pork;  and  for  a  long  time  vast  quantities  of  slaughtered 
ho^s  were  sold  in  that  region  at  prices  ranging  from  seventy-five  cents  to  one 
dollar  per  hundred  weight,  and  considered  sufficiently  remunerative  at  these  rates. 

The  waiter  of  this  sketch  has  seen  in  the  southern  portion  of  Illinois,  and  within 
twenty-five  miles  of  land  carriage  to  the  Ohio,  immense  quantities  of  Indian  com 
offered  at  six  cents  per  bushel ;  yet  at  this  low  fiffure  the  grain  would  not  bear 
transportation  to  the  river.  The  farmer,  unless  in  the  neighborhood  of  a  distillery, 
was  compelled  to  feed  his  crop  to  his  cattle  or  his  hogs.  Even  at  a  much  later  date, 
between  the  scarcity  of  timber  for  fuel  and  the  low  price  of  com,  large  quantities  of 
the  latter  article  have  furnished  fuel  in  the  prairie  region  of  the  State  referred  to. 

As  the  cultivation  of  the  country  opened,  and  the  wood  ranges  became  more  re- 
stricted, it  was  found  that  it  paid  better,  while  it  was  more  convenient,  to  feed  the 
hogs  on  com  than  to  turn  them  out  to  the  woods,  as  they  grew  faster  and  increased 
more  rapidly  in  fat  is  well  as  in  flesh,  while  the  quality,  both  of  meat  and  lard,  was 
thereby  greatly  enhanced  in  value.  At  this  period,  for  want  of  good  roads,  grain  to 
a  limited  extent  only  was  sold  to  the  whiskey  distillers,  its  low  price  not  permit- 
ting it  to  bo  carried  by  wagons  to  the  distilleries,  unless  from  short  distances. 

Under  these*  circumstances,  pork-packers  commenced  at  various  points  in  the 
West  for  the  supply  of  the  eastern  markets,  while  the  rapid  increase  of  hogs 
kept  pace  with  the  conosponding  improvement  of  the  western  country  and  the 
enlargement  of  its  com  crops. 

Then  came  the  era  of  railroads.  It  was  at  once  jseen  that  hogs  could  be  deliv- 
ered at^ market  points,  either  east  or  west,  at  less  expense,  in  shorter  time  and  in 
better  condition,  than  they  had  hitherto  been  taken  by  droves.  There  was  also 
no  giving  out  of  the  hogs  on  the  route.  The  natural  result  was  to  give  a  new 
impulse  to  the  raising  of  swine ;  and  from  that  period  the  hog  has  become  one  of 
the  most  important  staples  of  the  country. 

The  history  of  the  hog  crop,  and  its  various  manufactures  and  products,  is  so 
intimately  connected  with  the  grow^th  ^and  progress  of  the  com  crop,  that  a 
knowledge  of  the  yield  of  qur  great  cereal,  ds  far  back  as  it  can  be  ascertained, 
may  perhaps  bo  necessary  to  a  Ml  compr^ensign  of  ite  subject;  but  as  I  do  not 
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wish  to  encumber ,  this  article  with  what  may  be  dispensed  with,  I  shall  not,  in 
this  respect,  go  back  further  than  the  year  1840. 

The  com  crops  for  the  years  1840-50-60,  with  the  exports  of  the  year  cor- 
responding, were  as  follows : 


Exports. 

1, 174,  279  bushels. 

6,  595,  092  bushels. 

15,  448,  507  bushels. 


Crop  of  1840 377,  537,  835  bushels. 

Crop  of  1850 592,  071,  104  bushels. 

Crop  of  1860 838,  772,  417  bushels, 

Even  in  the  great  famine  year  in  Ireland — that  of  1847 — when  liberal  sup- 
plies of  food  were  contributed  as  a  gift  by  the  American  people,  the  exports 
of  com  and  cora-meal  amounted  only  to  21,272,815  bushels.  Prior  to  1850,  the 
exports  of  com  never  made  up  the  half  of  one  per  cent,  of  the  com  crop  of  a  given 
year,  and  has,  as  an  average,  never  reached  two  per  cent,  for  the  period  since, 
nor  is  it  likely  to  exceed  that  proportion  for  years  to  come. 

It  is,  therefore,  evident  that,  as  in  past  years  the  foreign  consumption  of  com 
was  absolutely  insignificant,  so  it  vnW  probably  be  in  the  future ;  and  that  we 
must  depend  on  the  home  market  and  stock  and  stock-feeding  for  the  consump- 
tion of  this  invaluable  grain.  Let  us,  then,  turn  to  survey  the  steady  growth  and 
increasing  importance  of  the  hog  mai*ket. 

The  following  figures  exhibit  the  extent  of  hog-packing  in  the  West,  as  far  as 
can  bo  ascertained,  for  a  series  of  years : 

Years.  No.  of  hogs. 

1857 1,818,468 

1858 2,210,778 

1859 2,  465, 552 


Tears.  No.  of  hoj^s. 

1844 1,079,062 

1845 781,372 

1846 1,087,862 

1850 1,  652,  220 

1851 1,332,847 

1852 1, 182,  846 

1853 2,201,116 

1854 2,534,770 

1855 2,124,404 

1856 2,  489, 502 


1860 2, 350,  822 

1861 2,155,702 

1862 2,893,666 

1863 4,069^620 

1864 2,261,105 

1865 2,451,619 

1866 1,683,474 


The  packing  of  1867  will  be  about  2,700,000  hogs.  The  heavy  operations  in 
this  line  for  1862  and  1863  grew  out  of  the  army  demand  for  provisions  conse- 
quent upon  the  war  during  those  years. 

Let  us  now  examine  the  pork-packing  of  Cincinnati.     The  total  number  of 
hogs  packed  at  that  place,  during  the  last  thirty  years,  was  as  follows : 


Years.  No.  of  hop^s. 

1833 85,000 

1834 123,000 

1835 162,000 

1836 123,000 

1837 103,000 

1838 182,000 

1839 •. 190,000 

1840 95,000 

1841 160,  000 

1842 220,  000 

1843 250,000 

1844 240,000 

1845 196,000 

1846 205,000 

1847 250,000 

1848... 475,000 

1849 410,000 


Years.  No.  of  hop^s. 

1850 393,000 

1851 334,000 

1852 352,000 

1853 360,000 

1854 421,000 

1855 357,788 

1856 405,396 

1857 344,572 

1858 446,677 

1859 382,826 

1860 434,499 

1861 433,799 

1862 474,767 

1863 608,457 

1864... ;570,623 

1865. .' 350,  600 

1866 354,079 
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These  dates  refer  to  the  years  in  which  the  business  closed — ^the  season  begin- 
ning in  November,  and  ending  usually  in  March.  The  hog  crop  of  1867  will 
approximate  in  numbers  480,000. 

The  pork-packing  of  Cincinnati  constitutes  80  per  cent,  of  the  whole  packing 
of  Ohio.  The  number  of  hogs  put  up  through  the  West,  it  will  be  seen,  varies 
greatly  in  different  yeai's.  This  does  not  result  so  much  from  the  plenty  or 
scai'city  in  certain  years,  for  the  annual  increase  is  the  same.  But  if  an  unex- 
pected or  temporaiy  demand  springs  up,  and  higher  prices  rule,  great  numbers  of 
hogs  of  inferior  size  and  weight  are  rushed  to  market,  and  increase  the  number 
packed,  without  a  conesponding  improvement  in  the  quantity  or  quality  of  the 
pork.  This  is  especially  tnie  as  respects  packing  points  contiguous  to  new  settle- 
ments in  the  West. 

The  average  weight  of  hogs  and  yield  of  lard  for  the  last  and  some  previous 
seasons,  in  the  Cincinnati  packing,  were  as  follows : 


Years. 


Average  weight, 
ds. 


1860 ^ 189  pouni 

1861 221  pounds. 

1862 225  pounds. 

1863 203  pounds. 

1864 189  pounds. 

1865 204  pounds. 

1866 239  pounds. 


Yield  of  lard. 
23  pounds. 
29  pounds. 
29  pounds. 
26  pounds. 

23  pounds. 

24  pounds. 
33  pounds. 


It  would  seem  by  this  table,  contraiy  to  the  general  opinion,  that  the  weight 
of  the  hog  and  the  weight  of  the  lard  conespond  to  each  other.  It  would  seem, 
also,  by  this,  that  coni-fecding,  up  to  a  certain  point,  contributes  to  the  growth 
of  the  animal,  and  beyond  that,  to  the  production  of  fat,  the  hog  not  taking  on 
fat  until  after  a  certain  stage  of  growth. 

The  average  prices  of  hogs,  for  the  last  fom*teen  years,  in  the  market  of  Cin- 
cinnati, were  as  follows: 


Per  100  pounds. 

1854 S4  45 

1855 5  75 

1856 6  05 

1857 6  24 

1858 5  17 

1859 6  59 

1860 6  21 


Per  100  ponnda 

1861 $5  97 

1862 3  28 

1863 4  45 

1864 7  00 

1805 14  62 


1866 
1S67 


11  97 
6  95 


Cincinnati  packs  more  pork  than  any  place  in  the  United  States,  or  even  in 
Em*opc — Chicago  excepted — and  this  exception  only  holds  good  during  the  last 
three  years  for  the  number  of  hogs,  and  not  the  quantity  of  pork,  packed.  Cin- 
cinnati is  the  centre  of  the  finest  hog-raising  region  in  the  world — the  States  of 
Ohio,  Kentucky,  and  Indiana — where  gieat  pains  have  been  taken  for  a  long 
series  of  years  to  improve  the  breeds  of  hogs,  and  where  they  kave  been  made 
to  yield  unprecedented  weights. 

As  examples  of  extraordinary  weight  in  hogs  cut  up  in  the  latter  city  the  fol- 
lowing was  given  by  the  packers  to  the  press,  in  1857 : 


No.  of  hogg. 

3 

5 

7 
22 

50       * 
52 


Net  weight. 

2,031 
3,200 
5,040 
8,866 
18,750 
19,604 


Average  per  hog. 

710 

040 

720 

403    ^ 

375 

377 


No.  of  hogs. 

320 
657 


1,116 


Net  weight. 

104,000 
200,355 

361,846 


Average  per  hog. 
325 
305 

324 
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Of  these,  one  litter  of  nine  weighed  respectively  316,  444,  454,  452,  456,  516, 
52Gj  and  532.  These  averages,  great  as  they  are,  have  since  been  largely  ex- 
ceeded, as  follows : 


O.  of  hOgB. 

Net  weight 

Average  weight. 

No.  of  hoerg. 

Not  weight. 

Average  weight 

11 

6,732 

612 

200 

71,800 

359 

20 

15,452 

772 

346 

139,092 

402 

30 

15,180 

506 

400 

150,000 

375 

35 

15,785 

451 

^^~~ 

35 

43 

107 

15,712 
15,738 
43,014 

449 
366 
402 

1,227 

488,505 

398 

The  last  ten  lots,  for  extraordinary  weight,  taking  quantity  into  account,  have 
never  been  equalled,  and  the  lot  of  twenty,  raised  and  fed  for  market  in  our 
county,  has  certainly  no  parallel  in  the  wide  world,  none  of  the  hogs  exceeding 
nineteen  months  in  age,  and  generally  running  from  fifteen  to  sixteen  months  old. 

The  season  of  pork-packing  commences  about  the  10th  of  November,  varying 
a  few  days  with  the  character  of  the  weather. 

In  a  few  cases,  where  the  farmer  owns  large  numbers,  individuals  have  driven 
as  many  as  one  thousand  head  into  their  ields  for  fattening  j  and  in  some  in- 
stances the  hogs  are  taken  by  the  owner  to  the  packer  du'ect ;  but,  generally, 
they  are  bought  up  by  the  drover  in  lots  of  one  hundred  to  three  hundi-ed  head. 
The  hogs  aie  (biven  into  pens  adjacent  to  the  slaughter-houses,  and  when  sold 
to  the  packer  are  removed  to  the  smaller  pens  of  the  slaughterers,  where  they 
are  crowded  as  thick  as  they  can  stand,  and  a  man  walks  over  the  drove  knock- 
ing them  successively  upon  the  head  with  a  two-pointed  hammer,  adapted  to 
the  purpose.  They  are  then  dragged  out  by  hooks  into  the  sticking  room, 
where  their  throats  are  cut,  the  blood  passing  through  a  drain  or  sewer  below, 
adjacent  to  the  sticking  room  and  the  scalding  troughs,  which  are  heated  by 
steam,  each  of  which  is  of  one  thousand  gallons'  capacity.  After  being  scalded, 
the  hogs  are  tossed  by  machinery  upon  a  long  bench,  as  many  persons  getting 
to  work  upon  a  hog  as  can  stand  around  it.  One  cleans  out  the  ears,  others 
pull  off  the  bristles  and  hair,  others  again  scrape  the  carcass.  This  must  all  bo 
done  while  the  hog  is  recking  with  steam.  The  bristles  and  hair  are  separated, 
the  latter  put  away  to  supply  curled  hau:  for  the  eastern  markets,  the  bristles 
sold  to  those  who  dress  them  for  the  brush  makers.  After  these  operations  the 
hind  legs  are  stretched  open  with  a  stick  called  a  gambrel,  and  the  hog  is 
borne  otf  by  three  men,  two  of  w  horn  carry  the  front  part  on  their  crossed  hands, 
and  the  other  seizes  the  gambrel.  The  hog  thus  carried  to  the  proper  place, 
is  slung  to  a  hook  which  suspends  him  above  the  floor.  Here  the  carcass  falls 
into  the  hands  of  the  gutter,  who  tears  out  the  inside,  stripping  at  the  rate  of 
three  to  the  minute. 

The  slaughter-houses  of  Cincinnati,  fifteen  in  number,  are  m  the  outskirts  of 
the  city,  and  fifty  by  one  hundred  and  thirty  feet  each  in  e^rtent,  the  frames 
being  boarded  up  with  movable  lattice-w^ork  at  the  sides,  which  are  kept  open 
to  admit  air,  at  the  ordinary  temperature,  and  shut  up  during  the  intense  cold 
which  occasionally  attends  the  packing  season,  :n  order  that  hogs  shall  not  be 
frozen  so  stiff  that  they  cannot  be  cut  up  to  advantage.  These  establishments 
employ,  in  some  instances,  as  many  as  one  hundred  hands,  selected  for  this 
business,  which  requires  a  degree  of  strength  and  activity  that  always  commands 
high  wages. 

The  slanghterers  formerly  received  the  gut  fat  for  the  whole  of  the  labor  thus 
described,  wagoning  the  hogs  more  than  a  mile  to  the  pork-houses,  free  of  ex- 
pense to  the  owners.  Every  year,  however,  adds  to  the  value  of  the  perquisites, 
such  as  the  fat,  heart,  liver,  &c.,  for  food,  and  the  hoofs,  hair,  and  other  parts, 
for  manufacturing  purposes.  Six  years  since,  from  ten  to  twenty-five  cemts  per 
25 
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hog  was  paid  as  a  bonus  for  the  privilege  of  killing.     During  later  seasons  this 
premium  has  been  raised  to  seventy-five  cents,  and  even  one  dollar. 

The  hauling  of  the  hogs  to  the  pork-houses  from  the  slaughterers  is  itself  a 
heavy  business,  employing  fifty  of  the  largest  class  of  wagons,  each  canydng 
fi'ora  sixty  to  one  hundred  and  ten  carcasses  as  a  load.  The  hogs  are  taken 
into  the  pork-houses  from  the  wagons,  and  piled  up  in  rows  as  high  as  possible. 
These  piles  are  generally  close  to  the  scales;  another  set  of  hands  carry  them 
to  the  scales,  where  they  are  usually  weighed  singly,  for  the  advantage  of  the 
draught.  They  are  taken  hence  to  the  blocks,  where  the  head  and  feet  are 
struck  off  v*ith  one  blow.  The  hog  is  then  cloven  into  three  parts,  separating 
the  ham  and  shoulder  ends  from  the  middle.  These  are  again. divided  into 
single  hams,  shoulders,  and  sides.  The  leaf  lard  is  then  torn  out,  and  every 
piece  distributed  with  the  exactness  of  machinery,  and  with  inconceivable  ra- 
pidity, to  its  appropriate  pile.  The  tender-loins,  usually  two  pounds  to  the  hog, 
and  the  spare-ribs,  to  the  extent  in  which  they  are  not  left  in  thij  side  meat,  irf- 
ford  supplies  to  families,  and  the  neck  pieces,  with  other  inferior  parts  of  the 
carcass,  are  sold  to  the  manufacturers  of  sausages,  and  enter  largely  into  the 
subsistence  of  the  laboring  classes  of  society. 

The  hog  thus  cut  up  into  shoulders,  hams,  and  middlings,  or  sides,  undergoes 
further  trimmings  to  get  the  first  two  articles  in  proper  shape.  The  size  of  the 
hams  and  shoulders  vaiies  with  their  appropriate  markets,  and  with  the  price  of 
lard,  which,  when  high,  tempts  the  pork-packer  to  trim  very  close,  and,  indeed, 
to  render  at  times  the  entire  shoulder  into  lard.  If  the  pork  is  intended  to  be 
shipped  off  in  bulk,  or  for  the  smoke-house,  it  is  piled  up  in  vast  masses,  covered 
with  fine  salt  in  the  proportion  of  fifty  pounds  of  salt  to  two  hundred  weight  of 
meat.  If  otherwise,  the  meat  is  packed  away  in  barrels  with  coarse  and  fipe 
salt  in  due  proportions,  no  more  of  the  latter  being  employed  than  the  .meat  wiU 
require  for  immediate  absorption,  and  the  coarse  salt  remahiing  in  the  barrel  to 
renew  the  pickle,  whose  strength  is  withdra^vn  by  the  meat,  in  process  of  time. 

The  difierent  classes  of  cured  pork,  packed  in  barrels,  are  made  of  the  differ- 
ent sizes  and  conditions  of  hogs,  the  finest  and  fattest  making  clear  and  mess 
pork,  while  the  residue  is  put  up  into  prime  pork  or  bacon.  The  inspection  laws 
require  that  clear  pork  shall  be  put  up  of  the  sides  with  the  ribs  out.  It  takes 
the  largest  class  of  hogs  to  receive  this  brand.  Mess  pork  requires  all  sides 
with  two  rumps  to  the  ban'cl.  For  prime  pork  hogs  of  lighter  weight  will 
suffice.  Two  shoulders,  two  jowls,  and  sjdes  enough  to  fill  the  barrel,  make  the 
contents.  Two  hundred  pounds  of  meat  is  required  by  the  inspector,  but  one 
hundred  and  ninety-six  pounds,  packed  here,  it  is  ascertained  will  weigh  out 
more  than  the  fonifer  quantity  in  the  eastern  and  southern  markets.  The  differ- 
ence of  course  results  from  the  amount  of  pickle  taken  up  by  the  meat. 

The  mess  pork  is  used  for  the  commercial  marine  and  the  United  States  navy. 
This  last  class,  again,  is  put  up  somewhat  differently  by  specifications  made  oat 
for  the  pm'pose.  '  The  prime  is  packed  for  ship  use  and  the  southern  markets.  - 
The  clear  pork  goes  out  to  the ,  cod  and  mackerel  fisheries.     New  Englanders, 
in  the  line  of  pork,  make  their  purchases  of  the  best. 

Bulk  pork  is  that  which  is  intended  for  immediate  use  or  for  smoking.  The 
former  description  is  sent  ofl*  in  flatboats  for  the  Lower  Mississippi.  The  great 
mass,  however,  of  the  bulked  meat  is  sent  to  the  smoke-house,  which  is  usually 
an  appendage  of  the  pork-house,  and  each  of  which  will  cure  fr'om  one  hundred 
and  seventy-five  thousiind  to  five  hundred  thousand  pounds  at  a  time.  Great 
pains  are  taken  for  this  puqiosc  to  obtain  the  best  qualities  of  fu-owood,  hickory, 
beech,  and  sugar  maple  being  preferred.  Here  the  bacon,  as  far  as  possible,  is 
kept  until  wanted  for  shipment,  when  it  is  packed  in  hogsheads  containing  from 
eight  hundred  to  nine  hundred  pounds,  tlie  hams,  sides,  and  shoulders  being 
ut  up  separately.  The  bacon  is  sold  to  the  iron  manufacturing  regions  of 
■•ennsylvania,  Kentucky,  and  Ohio,  to  the  fisheries  of  Maryland  and  Viiginia, 
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and  to  tho  coast  or  Mississippi  region  above  New  Orleans.  Largo  quantities  are 
disposed  of  also  to  the  Atlantic  cities  for  local  consumption.  Flatboats  leave 
Ciilcinnati  about  the  first  of  July,  and  they  all  take  down  more  or  less  bacon  for 
the  coast  trade.  The  south  in  this,  as  in  all  general  provision  business,  takes 
the  largest  share. 

For  the  purpose  of  further  illustrating  the  business  thus  described,  let  us  take 
the  operations  of  any  active  season — that,  for  instance,  which  has  just  beep 
brought  to  a  close.  There  is  little  doubt  that  an  estimate  of  four  hundred  and 
^  eighty  thousand  hogs  as  this  year's  packing  would  not  exceed  the  actual  fact, 
which,  with  the  exception  of  the  packing  of  1863,  (when  the  business  was  stimu- 
lated beyond- due  proportions  by  the  demand  for  provision  for  the  United  States 
army,)  is  the  largest  hog-packing  ever  known  in  Cincinnati;  of  the  number  thus 
cut  up,  the  product  of  the  manufactured  article  would  be,  in  their  usual  distribu- 
tive proportions,  180,000  barrels  of  pork,  25,000,000  pounds  of  bacon,  16,500,000 
pounds  of  lard. 

These  are  the  products  thus  far  of  the  operations  of  the  pork  houses  alone ; 
that  is  to  sav,  the  articles  thus  referred  to  are  put  up  in  these  establishments  firom 
the  hams,  shoulders,  sides^  leaf*  lard,  and  a  small  portion  of  the  jowl — ^tho  resi- 
due of  the  carcasses  which  have  been  taken  to  the  pork-houses  being  left  to  enter 
elsewhere  into  other  departments  of  manufacture.  The  relative  proportions  of 
bacon  and  lard,  though  graded  here  to  a  general  average,  rest  on  contingencies. 
An  unexpected  demand  for  or  advance  in  price  of  lard  would  greatly  reduc>e  the 
disparity  if  not  invert  the  proportion  of  these  two  articles.  A  change  in  the 
value  of  pickled  pork  dmng  the  progress  of  packing  would  also  reduce  or 
increase  the  proportion  of  barrelled  pork  to  the  bacon  and  lard. 

The  lard  made  here  is  exported  in  packages  to  Havana  and  the  West  India 
islands,  where,  besides  being  extensively  used,  as  in  the  United  States,  for  cook- 
ing, it  answers  the  various  purposes  to  which  butter  is  applied  in  this  country. 
It  is  shipped  to  the  Atlantic  markets  also  for  local  use  as  well  as  for  export,  to 
England  and  France,  either  in  the  shape  it  leaves  this  market  or  in  lard  oil,  large 
quantities  of  which  are  manufactured  at  the  east. 

Seven-eighths  of  the  hams  and  a  slight  proportion  of  the  shoulders  are  sugar- 
cured,  and  of  these  nine-tenths  are  covered  with  canvas  and  coated  with  lime  to 
preserve  them  from  the  fly  during  the  summer  months.  The  sugar-curing  is 
thought  to  improve  the  flavor  of  the  hams,  and  undoubtedly  operates  to  protect 
them  from  the  natural  tendency  of  the  salt  to.  harden  the  flesh  unduly,  while  it 
subdues  the  predominant  taste  of  salt. 

There  is  one  establishment  here,  among  others  of  the  ^samo  kind,  which 
besides  putting  up  hams,  &c.,  extensively,  is  engaged  in  extracting  the  grease 
from  the  rest  of  the  hog.  Its  operations  have  reached  in  one  season  as  high  as 
thirty-six  thousand  hogs.  It  has  seven  large  circular  tanks,  six  of  15,000  pounds 
and  one  of  6,000  pounds  capacity.  These  receive  the  entire  carcase,  with  the 
exception  of  the  hams,  and  the  mass  is  subjected  to  steam  process  under  a  pres- 
sure of  seventy  pounds  to  the  square  inch,  the  effect  of  which  operation  is  to 
reduce  the  whole  to  one  consistence  and  every  bone  to  powder.  The  fat  is  drawn 
off  by  cocks,  and  the  residuum,  a  mere  earthy  substance,  as  far  as  made  use  of, 
is  taken  away  for  manure.  Beside  the  hogs  which  reach  this  factory  in  entire 
carcasses,  the  great  mass  of  heads,  ribs,  backbones,  feet,  and  other  trimmings  of 
the  hog,  cut  up  at  different  pork  houses,  are  subjected  to  the  same  process  in  order 
to  extract  every  particle  of  grease.  This  concern  has  turned  out  as  much  as 
three  million  six  hundred  thousand  pounds  of  lard,  five-sixths  of  which  was  No. 
1.  Nothing  can  surpass  the  purity'  and  beauty  of  this  lard,  which  is  refined,  as 
well  as  made,  under  steam  processes.  Six  himdred  hogs  per  day  on  an  average 
pass  through  these  tanks. 

Beside  the  hogs  packed  for  market  abroad  there  is  an  immense  consumption 
of  pork  supplied  to  the  local  markets  and  meat  shops  of  Cincinnati  and  to  steam- 
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boats  at  the  landing.  This  has  amounted  to  as  much  as  fifteen  hundred  hogs 
per  week  for  six  months  of  the  year,  and  one  sausage  establishment  has  sold  as 
high  as  three  thousand  pounds  per  day. 

"We  ai'o  now  through  with  the  products  of  the  hog,  so  far  as  they  rehite  to  food 
for  mankind ;  and  now  let  us  follow  on  to  the  manufacture  of  lard  oil,  which  is 
accomplished  by  divesting  lard  of  one  of  its  constituent  parts — stearine.  There 
are  fifteen  lard  oil  factories  here  on  a  scale  of  more  or  less  importance.  The 
largest  of  these,  whose  operations  are  probably  more  extensive  than  any  other  in 
the  United  States,  has  manufaetured  heretofore  in  lard  oil  and  stearine  one  hun- 
dred and  fifty  thousand  pounds  monthly  diuing  the  whole  year. 

Eleven  million  pounds  of  lard  were  run  into  lard  oil  last  year,  two-sevenths  of 
which  aggregate  made  stearine ;  the  residue,  lard  oil,  or,  in  other  words,  twenty- 
four  tiiousand  baiTcls  of  lard  oil,  of  forty  to  forty-two  gallons  each.  The  oil  is 
exported  to  foreign  countries  and  to  our  Atlantic  cities.  Much  the  largest  share 
of  tlii:i  oil  is  made  of  inferior  lard,  the  product  of  hogs  fed  on  mast  and  still- 
slop,  and  the  material  to  a  great  extent  comes  from  a  distance,  making  up  no 
part  of  the  foregoing  tables.  Lard  oil,  beside  being  sold  for  what  it  is,  enters 
largely  into  the  adulteration  of  sperm  oil  in  oirr  eastern  cities,  and  in  France 
serves  to  reduce  the  cost  of  olive  oil.  The  presence  of  stearine,  which  deposits 
in  small  portions,  may  always  be  detected  at  the  bottom  of  the  bottles. 

"VVe  now  come  to  the  star  and  opal  candles  made  of  the  stearine  expressed  from 
the  lard  in  the  manufacture  of  lard  oil.  The  stearine  is  siibjected  to  hydraulic 
pressme,  by  which  three-eighths  is  discharged  as  an  impure  oleine.  This  last  is 
employed  in  the  manufacture  of  soap.  Three  million  pounds  of  stearine,  at  least, 
have  hvvu  nmdo  in  one  year  into  star  candles  and  soap  in  these  factories,  and  they 
ai*e  prepared  to  make  thirty  thousand  pounds  of  stai*  candles  per  day.  The  star 
candle  resembles  spennaceti,  consuming  its  snuff  in  burning.  This  the  opal 
cannot  do,  and  is  therefore  not  so  popular,  yet  it  is  bo  handsome  that  the  entire 
product,  probably  four  hundred  thousand  pounds  per  annum,  is  readily  sold. 
An  opal  candle  newly  made  is  so  transparent  when  held  up  to  the  light  as  to  ex- 
hibit the  wick  in  the  centre  as  plain W  and  distinctly  as  if  it  were  passed  through 
a  glass  tube. 

Almost  one-half  of  the  stearine,  as  w^ell  as  the  oils  made  for  illuminating  and 
lubricating  purjDoses  and  consumed  in  the  manufacture  of  soaps,  is  the  product 
of  lard  rendered  from  the  hogs  cut  up  at  Chicago,  or  at  othei  places,  which  is 
not  included  in  the  previous  tables  of  Cincinnati  hog  operations,  They  are  re- 
ferred to  hero  only  to  account  for  the  extent  of  om-  soap  and  candle  manufac- 
tures, which  far  exceed  those  of  any  other  city  in  the  United  States,  if  not  in 
the  world. 

Four  per  cent,  of  the  stearine  goes  into  refined  lard,  principally  sold  to  the 
eastern  cities,  where  it  enters  into  confectioners'  use  and  domestic  pastry.  Red 
oil  is  separated  by  compression  from  stearine,  which  yields  fifty  per  cent,  of  oil. 
Nine-tenths  of  the  red  oil  is  employed  in  the  production  of  soap*. 

Ajiother  description  of  oil  lai'gely  in  use  among  the  eastern  manufacturers  is 
oleine.  This  is  stearine  saponified,  put  under  distillation  and  then  pressed,  yield- 
ing oleine  oil  as  the  product. 

The  remaining  product,  in  the  shape  of  manufacture,  to  be  noticed  is  glycer- 
ine. This  article  is  produced  fr'om  the  waste  in  the  manufacture  of  star  candles, 
and  until  within  the  last  eight  years  was  entu'ely  lost.  Glycerine  is  hot  a  sugar, 
although  very  sweet  to  the  taste.  Lard  is  placed  in  strong  tanks  with  water  at 
a  temperature  of  350  to  400  degrees,  where  the  fatty  matters  are  broken  up  into 
fatty  acids  and  glycerine;  the  latter  being  specifically  the  heavier,  forms  the 
lower  stratum  and  the  acids  the  upper.  These  are  sepai'ated  mechanically,  and 
the  glycerine  subjected  to  various  degrees  of  purification,  according  to  the  pur- 
poses for  which  it  is  designed.  By  this  process  glycerine  escapes  the  unpleasant 
odor  of  the  article  formerly  supplied  from  England,  which  was  made  from  soap 
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waste  and  of  necessity  contaminated  by  the  fat  acids  contained  in  the  filthy 
and  rancid  grease  used  in  soap-making.  It  presents  the  appearance  of  oil,  but  is 
•not  liable  to  oxidation,  nor  will  it  readily  evaporate.  It  is  used  internally  and 
externally,  and  largely  for  mechanical  purposes,  and  in  fact,  as  in  the  case  of 
gutta  porcha,  every  day  new  and  important  uses  for  it  are  coming  to  light.  It  is 
an  article  of  recent  application  to  general  purposes,  having  been  known  and  used 
to  but  a  liniiteil  extent  for  years  past,  owing  to  the  expensive  materials  and  pro- 
cesses employed  in  its  manufacture.  But  modem  chemistry  has  brought  this 
valuable  substance  to  light  from  hitherto  hidden  recesses,  and  by  increasing  the 
product  and  diminisliing  the  expense  of  its  production,  glycerine  will  now  become 
a  substitute  for  many  articles,  which  it  supersedes  to  advantage. 

It  is  prescribed  by  the  faculty  in  place  of  cod-liver  oil,  being  equally  service- 
able and  more  palatable  for  invalids.  It  proves  a  valuable  aid  in  surgical  prac- 
tice and  in  the  treatment  of  wounds,  and  is  applicable  to  the  relief  of  burns, 
rheumatism,  sore  throat,  and  ear  diseases.  It  is  also  the  best  remedy  for  the 
chapping  of  the.  lips  or  the  hands,  and  a  specific  for  sore  teats  in  cows.  Its 
pbaimaceutical  use  as  a  solvent  is  superior  for  general  purposes  to  either  alcohol 
or  water.  It  is  an  antiseptic,  and  in  its  non-liability  to  ferment,  its  fattening 
properties^  and  for  its  pleasant  taste,  is  of  immense  value  to  the  druggist,  and 
consequently  to  the  physician  and  his  patient. 

It  is  used  extensively  ui  filling  gas  meters,  where  it  does  not  evaporate  lilic 
alcohol  nor  freeze  like  water.  It  also  fimiishes  perfumers  with  the  best  ingrecU- 
enta  in  hair  oil,  and  as  such  enters  largely  into  use.  Tanners  use  it  to  keep 
leather  soft,  and  it  is  superior  to  oil  in  keeping  harness  free  from  cracks.  It  is 
better  than,  molasses  for  making  printers'  rollers,  which  it  keeps  constantly  flexi- 
ble and  yielding,  and  when  incorporated  with  the  material  of  printing  paper  it 
obviates  the  wetting  down  process  and  rendei*s  the  paper  soft  and  pliable  for  im- 
mediate or  future  use.  It  also  keeps  fine-cut  tobacco  sweet  and  moist,  and  is  an 
excellent  ingi-edient  in  paste  blacking  and  a  valuable  adjunct  to  copying  ink. 
Its  applicabihty  to  these  purposes  consists  chiefly  in  its  property  of  resisting  the 
drying  influence  of  the  atmosphere  by  which  there  is  scarcely  any  other  known 
substance  less  affected. 

Hitherto  we  have  been  dependent  on  London  thniggists  for.this  valuable  arti- 
cle, for  which  so  high  a  price  was  demanded  that  it  could  not  be  retailed  in  the 
United  States  for  less  than  one  dollar  and  fifty  cents  per  pound.  It  can  now  be 
supplied  to  the  consumer  for  one-fomth  that  price,  and  as  we  obtain  glycerine 
from  lard,  while  the  foreign  article  is  extracted  from  palm  oil,  the  home  product 
excels  the  hnported  in  the  degree  that  animal  extracts  are  stronger  than  the  cor- 
responding article  obtained  from  vegetable  products.   • 

Glycerine  is  manufactured  at  two  or  three  factories  here  to  the  extent  annually 
of  five  hundred  thousand  pounds  and  of  the  value  of  two  hmidred  thousand 
dollars. 

A  brief  recapitulation  of  the  various  products  of  the  hog,  at  this  point  and 
date,  presents  the  following  figures : 

Ban-els  of  pork ISO,  000 

Pounds  of  bacon 25^  000,  000 

No.  1  laid 16,  500,  000 

Gallons  of  lard  oil GOO,  000 

Gallons  of  red  oil 50,  000  . 

Gallons  of  oleine  oil 48,  400 

Pounds  of  star  candles * 3,  G75,  000 

Pounds  of  opal  candles 254,  000 

Pounds  of  bar  soap 1,  475,  000 

Pounds  of  fancy  soap,  &:c 2, 100,  000 

Pounds  of  glyceiine COO,  000 

Pounds  of  stearine 3, 150,  000 
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Four  hundred  and  eighty  thousand  hogs,  including  seven  pounds  gut  fat  to 
each,  exhibit  one  hundred  million  pounds  carcass  weight  when  dressed.  This  is 
distributed  as  follows :  • 

Pounds. 

180,000  barrels  pork,  19G  pounds  net,  is 35,  280,  000 

Baxion 25,  000,  000 

No.  1  or  leaf  lard 16,  260,  000 

Common  lard  or  grease,  for  oil,  stearine,  &:c 6,  000,  000 

Inferior  grease,  for  soap 1,  200,  000 

Evaporation,  shrinkage,  waste,  cracklings,  and  oiTal  for  manuic. .      16,  260,  000 

Total 100,  000,  000 


The  value  of  this  depends,  of  course,  gieatly  on  the  foreign  demand.  In  1847 
the  pork,  bacon,  lard  oil,  star  candles,  &c.^  exceeded  six  million  of  dollars  in 

^  value.     The  crop  and  the  manufactured  products  of  1866  will  greatly  surpass 
this  amount,  reaching  to  beyond  eighteen  million  of  dollars. 

The  buildings  in  which  the  pork  is  put  up  are  of  great  extent  and  capacity, 
and  in  every  part  thoroughly  arranged  for  the  business.  They  generally  extend 
from  street  to  street,  so  that  one  set  of  operations  may  bo  carried  on  without 
interfering  >\dth  another.  There  are  thirty-six  of  these  establishments,  besides 
several  of  minor  consequence. 

The  stranger  who  visits  this  city  during  the  packing  and  especially  the 
forwarding  season  becomes  bewildered  in  the  contemplation  of  the  various  and 
successive  processes  he  has  witnessed  in  following  the  several  stages  by  which 
the  hog  is  put  into  marketable  shape,  and  in  surveying  the  apparently  intermin- 
able rows  of  drays  which  at  that  period  occupy  the  main  avenues  to  the  river 
in  continuous  line,  going  and  returning,  a  mile  or  more  in  length,  excluding 
every  other  use  of  those  streets  from  daylight  till  dark.  Nor  is  his  wonder 
lessened  when  he  casts  his  eye  on  the  innumerable  hogsheads  of  bacon,  barrels 
of  pork,  and  kegs  of  lard,  for  which  room  cannot  be  found  on  the  pork-house 
floors,  spacious  as  they  are,  and  which  are,  therefore,  spread  over  the  public  land- 
ing and  block  up- every  space  on  the  sidewalks,  the  public  street,  and  even  adja- 
cent lots  otherwise  vacant,  where  they  may  be  found  piled  three  and  four  tiers 
high.  It  may  appear  remarkable,  in  considering  the  facilities  for  putting  up 
pork  which  exist  at  hundi'cds  of  places  in  Illinois,  Ohio,  Indiana,  and  Kentucky, 
in  a  line  more  immediately  contiguous  to  the  neighborhoods  which  produce  the 
hogs,  with  other  palpable  advantages,  that  so  large  a  share  of  this  business  is  en- 
grossed by  Cincinnati.  It  must  be  observed,  however,  that  the  raw  material  in 
these  operations — ^the  hog— constitutes  sixty  per  cent,  of  the  value  when  ready 
for  sale,  and  being  always  sold  for  cash,  disbursements  so  heavy  are  required,  in 
large  sums  and  at  a  day^s  notice,  that  the  necessary  capital  is  not  readily  obtain- 
able elsewhexo  in  the  west.  Nor,  in  an  article  which,  in  the  process  of  being 
cured,  runs  great  risks  in  sudden  changes  of  weather,  can  the  packer  protect  him- 
self except  in  a  large  city,  where  there  are  extensive  supplies  of  salt,  and  any 
necessary  force  of  coopers  or  laborers  to  employ  in  caisc  of  emergency  or  disap- 
pointment in  previous  arrangements.  More  than  all,  the  faciHty  of  turning  to 
account,  in  various  manufactures  or  as  articles  of  food  in  a  populous  community, 
what  cannot  be  disposed  of  to  profit  elsewhere,  renders  hogs,  to  the  Cincinnati 
packer,  worth  at  least  five  per  cent,  more  than  they  will  command  at  any  other 
.point  in  the  west.  Accordingly,  there  is  no  point  in  the  packing  region  where 
hogs  are  not  sold  fiom  twenty -five  to  forty  cents  per  hundred  pounds  less  tlian 
in  this  market. 

As  a  specimen  of  the  wonderful  activity  which  characterizes  all  the  details  of 

.  packing,  cutting,  &c.,  in  this  city,  it  may  be  stated  that  two  hands  in  one  of  our 
pork  houses,  in  less  than  thu*teen  hours,  cut  up  eight  hundred  and  fifty  hog? 
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averaging  over  two  hundred  pounds  e^ich,  two  others  placing  them  on  the  blocks 
for  that  purpose.  All  these  hogs  were  weighed  singly,  on  one  pair  of  scales,  in 
the  course  of  eleven  hours.  Another  hand  trimraed  the  hams — seventeen  hun- 
dred hams — ^in  Cincinnati  style,  as  fast  as  they  were  separated  from  the  carcasses. 
The  hogs  were  thus  cut  up  and  disposed  of  at  the  rate  of  more  than  one  to  the 
minute.  A  still  greater  feat  has  since  been  performed  by  two  men,  imder  the 
same  cu*cumstances  as  narrated  above,  cutting  up  twelve  hundred  and  forty-seven 
hogs  in  fourteen  hours.  None  but  a  pork  packer  can  fully  appreciate  this 
achievement,  and  few  pork  packers  would  believe  it  was  ever  accomplished. 

The  value  of  these  manufactm-ing  operations  to  Cincinnati  consists  in  the  vast 
amount  of  labor,  they  require  and  compensate,  and  the  circumstance  that  the 
great  mass  of  that  labor  furnishes  emplo\Tnent  to  thousands  at  the  very  season 
when  their  regular  avocations  cannot  bo  pursued.  Thus  there  are,  perhaps,  fifteen 
hundred  coopere,  in  and  outside  of  the  city,  making  lard  kegs,  pork  barrels,  and 
bacon  hogsheads ;  the  city  coopers  being  employed  at  a  period  when  they  are 
not  needed  on  stock  barrels  and  other  cooperage,  and  the  country  coopers,  whose 
main  occupation  is  farming,  during  a  season  when  the  farms  require  no  labor  at 
their  hands.  Then  there  is  another  large  body  of  hands,  also  agriculturists  at 
the  proper  season,  who  are  engaged  in  getting  out  staves  and  heading  and  cut- 
ting hoop  poles  for  the  same  business.  Great  quantities  of  boxes,  of  various 
descriptions,  ai'o  made  for  packing  bacon  especially  for  the  English  markets. 
Lard,  also,  is  packed  to  a  great  extent  in  tin  boxes  or  cans,  the  making  of  which 
furnishes  occupation  to  tin-plate  workers. 

If  we  take  into  view,  further,  that  the  slaughtering,  the  wagoning,  the  pork- 
house  labor,  the  rendering  of  lard  and  grease,  and  the  lard  oil,  the  stearine,  and 
the  soap  and  candle  products,  bristle  and  cm*led  hair  dressing,  and  other  kindred 
employments,  supply  abundant  employment  to  men  who  in  the  spring  and  sum- 
mer are  engaged  in  the  manufacture  and  hauling  of  bricks,  quarrying  and  haul- 
ing stone,  cellar  digging  and  walling,  bricklaying,  plastering,  and  street  paving, 
with  other  emplojnuents,  which  in  their  very  nature  cease  when  winter  approaches, 
we  can  readily  appreciate  the  importance  of  a  business  which  supplies  labor  to 
probably  fifteen  thousand  individuals,  who  but  for  its  existence  would  be  earn- 
ing little  or  nothing  one-third  of  the  year. 

I  have  referred  to  the  remarkable  fact,  that  there  was  a  period  in  the  west 
wheii  com  would  not,  in  some  sections,  command  six  cents  per  bushel,  and  in 
others  was  of  so  little  value  as  to  be  substituted  for  wood  as  fuel.  Not  less  ex- 
traordinary is  the  fact,  within  the  knowledge  of  hundreds  now  in  Cincinnati,  that 
ill  the  early  ages  of  pork  packing,  say  in  1828,  there  was  so  little  demand  for 
any  portion  of  the  hog,  other  than  hams,  shoulders,  sides  and  lard,  that  the  heads, 
spare-ribs,  neck  pieces,  back-bones,  &c.,  v,-ere  i-egularly  thrown  into  the  Ohio 
river  to  get  rid  of  them ! 

A  more  distinct  impression  ynW  be  givon  of  the  slaughtering  and  packing  of 
hogs  by  a  statement  of  these  operations,  as  witnessed  by  the  waiter  at  a  recently 
erected  establishment  in  Cincinnati,  wliich  has  introduced  some  novelties  and 
improvements  in  the  business. 

Slaughtering  requires  forty  to  fifty  hands,  distributed  as  follows :  One  pen 
boss,  to  count  in  and  take  proper  care  of  the  hogs  while  in  the  pens ;  two  hands 
to  drive  up  and  fill  knocking-down  pens ;  one  to  knock  down ;  one  to  stick ;  one 
tg  scald ;  one  to  work  lever  and  throw  hogs  out  of  the  tub ;  foiur  to  scrape  off 
hair;  six  to  shave  off  remaining  particles  of  hair;  two  to  garabril;  one  to  wash 
down;  one  to  gut;  two  to  separate  the  fat  from  the  intestines;  one  to  cleanse  the 
fat  from  blood,  dirt,  &c.;  two  to  secure  pluck  fat  and  cut  pizzle-strines ;  one  to 
wash  out  hogs  after  being  gutted;  two  to  dry-shave;  two  to  run  off  hogs;  two 
to  catch  off  of  travelling  hooks  and  run  back  on  slides ;  one  tank-man  and  helper; 
one  lard  drawer;  one  steam-tub  man,  and  one  engineer;  being,  in  this  instance, 
forty-five  hands. 
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There  are  fifteen  slaughtering  houses  the  present  season  ^  one  of  wliich  alone 
slilnghtered  sixty  thousand  hogs. 

By  the  new  method  of  disposing  of  hogs  after  they  leave  the  dressing  table, 
the  animal  is  gambrelled  and  swimg  off  the  end  of  the  table,  being  supported  by 
a  hook  attached  to  a  grooved  roll  or  sheave,  which  revolves  on  the  edge  of  an 
iron  bar,  popularly  called  the  railroad.  The  hog  being  now  suspended  by  his 
hind  IcgP,  falls  into  the  hands  of  the  gutter,  an  expert  performing  the  operation 
of  stripping  the  carcasses  at  the  rate  of  one  hundred  and  eighty  to  the  hour. 
The  inside  of  the  hog  is  next  thoroughly  cleansed  of  blood  by  the  application  of 
water  fiom  a  hose-pipe.  The  dry-shaver  next  takes  him  in  hand,  removing  all 
hair  overlooked  at  the  table.  By  means  of  the  railroad  exteijding  through  the 
dry-room,  the  hog  is  then  nm  off  to  any  desired  point  instead  of  hanging  on  sta- 
tionary hooks,  as  under  the  old  system.  Joists  are  bolted  to  timbers  above,  with 
cleats  or  rests  spiked  on  the  low^r  face ;  these  joists  are  suspended  in  straight 
lines,  and  have  a  uniform  space  of  twenty-five  inches,  the  usual  length  of  the 
gambrel.  The  hog  is  next  transferred  from  the  travelling-hook  to  the  rests  by 
means  of  a  lever,  having  its  fulcrum  on  the  rests,  the  ends  of  the  gambrel-stick 
being  supported  by  the  rests  or  cleats.  The  hog  is  then  run  forward  in  a  direct 
line  with  but  little  effort,  and  left  hanging  until  the  animal  heat  is  entirely 
expelled,  when  he  is  ready  for  the  block  to  be  cut  up  into  any  desired  style. 
The  feet  and  tongues  of  hogs  are  put  up  in  spiced  pickle  and  sold  at  the  south. 
The  blood  is  the  only  part  of  the  hog  which  runs  to  waste.  The  bristles  are 
plucked  from  the  carcass  as  it  comes  from  the  scalding-tub,  separated  in  color 
and  quality,  packed  in  barrels,  and  sent  to  establishments  which  clean  and  dress 
them  for  market.  The  hair,  after  receiving  certain  treatment,  becomes  the  curled 
hair  used  at  the  east  for  sofas,  mattresses,  cushions,  &c.  The.  plucks  of  the  hogs 
are  collected  by  one  party,  who,  by  a  patented  process,  subjects  them,  with  all 
other  species  of  animal  offal  incidental  to  slaughter-houses,  to  hydraulic  pressure, 
thereby  expelling  all  moisture ;  and  after  drying  them  artificially,  they  are  made 
ready  in  twenty-four  hours  for  grinding  up  into  manure.  This  species  of  fertil- 
izer is  packed  in  ban-els,  large  quantities  being  shipped  to  the  cast. 

The  heads,  gut-fat,  and  rough  trimmings  are  put  into  iron  tanks,  to  which 
steam  is  applied,  the  fatty  portion  of  the  contents,  after  eight  hours'  cooking, 
being  drawn  off  into  casks  and  sold  as  head  and  gut  lard. 

Cincinnati  kettle-rendered  lard  is  exclusively  the  product  of  the  leaf  of  the 
hog ;  that  is,  the  collection  of  fat  surrounding  the  kidneys  and  adhering  to  the 
sides,  the  only  legitimate  portion  fit  for  culinary  purposes. 

The  hams  of  late  years,  with  our  city  packers,  are  almost  invariably  sugar- 
pickled,  being  placed  in  tight  hogsheads,  and  pickle,  in  due  proportions  of  salt, 
molasses,  saltpetre,  &c.,  poured  over  them.  During  the  process  of  cure  they  ai*e 
frequently  overhauled,  so  as  to  insure  every  portion  coming  under  the  action  of 
the  brine.  After  remaining  in  pickle  a  sufficient  period  to  determine  their  cure, 
they  are  hung  in  smoke  and  al'terwards  covered  with  canvass  to  protect  them 
from  the  fiy,  and  are  then  packed  in  tierces  ready  for  market. 

The  shoulders  are  almost  entirely  cured  in  diy  salt,  a  small  share  making 
barrelled  meat,  rating  as  prime  and  prime  mess  pork,  for  both  of  which  there  is 
but  a  limited  demand. 

The  sides  of  the  heavier  class  of  hogs  are  mostly  cut  into  four  or  more  pieces 
at  the  block,  and  packed  in  barrels  as  mess  pork. 

Shoulders  and  sides,  however,  enter  more  largely  into  consumption  as  bacon,  the 
latter  designated  as  rib,  clear  rib,  and  clear  clear  rib  having  the  back-bone  sawed 
out,  and  clear  being  free  of  both  back-bone  and  ribs.  The  latter  two  are  most  in 
request,  and  rib  bacon  is  but  little  called  for.  The  ratio  of  fully  cured  products  of 
shoulders,  sides,  hams,  and  lard,  will  bear  the  following  proportions,  varied  some- 
what by  the  condition  of  hogs  and  style  of  cutting:  Shoulders,  15  per  cent.; 
mdes,  40;  hams,  13 ;  lard,  12 ;  heada,  offial,  and  shrinkage  in  curing,  20  per  cent. 
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Owing  in  a  great  measure  to  the  prevalence  of  an  epidemic  called  hog  cholera, 
which  has  been  more  or  less  destructive  throughout  the  west,  the  old  method  of 
feeding  hogs  in  large  droves  has  been  abandoned,  and  they  are  now  fattened  in 
comparatively  small  lots  by  the  farmers,  and  in  season  are  collected  by  drivers 
and  marketed  usually  by  railroads. 

A  statement  of  the  business  of  one  of  our  manufacturing  houses  most  exten- 
sively engaged  in  the  production  of  lard  oil,  star  and  tallow  candles,  soap,  &;c., 
will  afford  an  impressive  view  of  the  extent  and  magnitude  of  these  operations. 
This  firm  has,  in  a  single  year,  made  star  and  tallow  candles,  soap,  lard  oil,  oleine 
oil,  glycerine,  &c.,  exceeding  a  value  of  two  million  of  dollars.  They  are  reg- 
ularly filling  orders,  from  California  and  elsewhere,  of  five  thousand  to  ten 
thousand  boxes  each  of  soap  and  star  candles,  the  first  of  sixty  pounds  and  the 
second  of  thurty-five  pounds  to  the  lx)x.  They  use  up  of  raw  materials,  thirty- 
six  hundred  barrels  of  rosin,  one  thousand  tons  of  soda  ash,  thirty  thousand 
pounds  of  candle  wick,  twenty  hundred  carboys  of  sulphmic  acid,  and  five  thou- 
sand barrels  of  tallow  annually ;  and  their  consumption  of  lard,  on  an  average, 
equals  seven  hundred  and  fifty  tierces,  three  hundred  pounds  each,  per  week,  for 
two  hundred  and  eighty  days  of  tiie  year. 

The  introduction  of  petroleum,  or  coal  oil,  has,  of  course,  greatly  checked  the 
use  of  lard  oil,  both  for  lubricating  and  illuminating  purposes,  and  but  for  the 
increasing  demand  for  lard  as  the  basis  of  steaiine  and  soap  oils,  as  well  as  for 
other  uses,  must  finally  have  effected  a  marked  decrease  in  the  value  of  the  article. 

The  product  of  petroleum  for  the  year  1866,  added  to  the  stock  in  market  left  over 
from  1 865,  was  2,850,000  barrels ;  of  this  there  was  consumed  at  home  1,066,666, 
and  abroad  1,050,000  barrels,  leaving  a  surplus  at  home  and  abroad  of  773,334 
barrels.  These  2,116,667  fcarrels  were  equal  to  84,666,680  gallons.  The  average 
price  of  the  coal  oil  sold  in  1866  was  forty-one  cents  per  gallon.  The  con-espond- 
ing  supply  of  sperm  oil  was  36,663  ban-els,  or  1,466,520  gallons,  at  two  dollars 
and  filty-tive  cents  per  gallon,  and  108,000  barrels,  or  4,320,000  gallons  of  lard 
oil,  at  one  dollai*  and  sixty  cents  per  gallon.  With  the  immense  and  yearly  increas- 
ing supply,  and  the  low  figures  at  winch  it  sells,  and  the  great  superiority,  either  as 
a  lubricator  or  illuminator,  of  petroleum  over  these  competitive  ailicles,  the  sale  of 
lard  oil  and  whale  oil  must  soon  be  confined  to  other  and  greatly  limited  purposes. 

By  a  recent  .experiment  it  was  ascertained  that  one  pint  of  coal  oil,  costing  six 
cents,  fed  one  coal-oil  lamp  during  six  evenings,  or  for  the  space  of  twenty-eight 
hours,  averaging  four  hours  and  forty  minutes  to  the  evening ;  two  lard-oil  lamps 
having  been  required  for  the  same  service.  The  cost  of  the  lard  oil  was  four 
cents  per  evening,  th^^t  of  the  coal  oil  two  cents.  The  advantage  of  coal  oil  in 
yielding  light  over  sperm  oil  is  no.doubt  equally  great.  * 

The  census -of  I860,  affording  the  latest  table  of  the  number  of  hogs  in  the 
United  States,  .gave  it  as  33,512,867,  exhibiting  an  annual  increase  of  about 
300,000  during  the  previous  decade.  As  no  use  can  be  made  of  the  hog  but 
for  food,  and  the  surplus  is  annually  consumed  for  that  puipose,  the  annual  in- 
crease is  very  regular,  and  the  number  at  the  dose  of  1866  may  be  safely  put 
down  at  35,500,000.  This  is  nearly  as  many  as  can  bo  found  in  the  whole  of 
Europe.  In  the  western  States,  according  to  the  census  of  1860,  there  are  one 
hundred  and  thirty -four  hogs  to  every  one  hundred  of  population ;  in  the  southern 
States  the  proportion  is  one  hundred  and  sixty-three  to  every  one  hundred.  Not- 
withstanding this  disparity,  the  South  not  only  consumes  her  increase  of  hogs, 
but  is  the  largest  purchaser  which  the  West  finds,  at  home  or  abroad,  for  her 
large  surplus.  To  solve  this  problem  is  not  only  out  of  my  power,  but  I  have 
never  found  any  person  who  could  supply  a  plausible  solution  of  it.  To  heighten 
the  diflSculty,  it  must  be  recollected  that  the  negro  in  his  heretofore  slave  con- 
dition liad  his  meat,  as  well  as  other  food,  measmed  or  weighed  out  to  him  daily, 
and  of  course  the  ration  was  far  more  likely  to  fall  short  of  wluit  he  could  con- 
Bome  than  to  exceed  it. 
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PISCICULTURE  WITH  REFERENCE  TO  AMERICAN 

WATERS. 


BY  THEODORE  GIM.,   M.   D. 


PISCICULTURE  AMONG  THE  ANCIENTS. 

Fishes,  from  the  earliest  ages,  have  been  objects  of  interest  to  the  philosopher 
as  well  as  to  the  people  at  lar^^e,  and  the  mystery  in  which  their  habits  are 
enshrouded  by  the  element  in  which  they  live  has  rather  enhanced  the  curiosity 
excited  by  their  appearance,  and  has  lent  mnch  of  the  zest  which  the  sportsman 
experiences  in  pursuit  of  them.  As  is  usual,  too,  with  respect  to  subjects  which 
are  difficult  of  observation,  fable  has  lent  its  charms  to  invest  these  beings  with 
marvellous  properties,  both  of  body  and  intelligence,  and  truth  and  fiction  are  so 
mingled  in  the  accounts  given  of  their  habits  by  the  ancients,  that  the  two  are, 
in  some  cases,  separable  with  great  difficulty.  Yet  the  ancients  were,  in  truth, 
perhaps,  better  acquainted  than  the  modems  with  the  habits  of  some  fishes  ;  for 
never  has  the  taste  for  fish  been  carried  to  such  extreme,  and  never  has  it  been 
gratified  at  such  expense,  as  in  ancient  Rome.  The  exorbitant  prices  com- 
manded by  fishes  which  fulfilled  certain  arbitrary  requisites  as  to  condition  and 
size,  naturally  illiocled  to  them  much  attention,  and  fish  ponds  were  formed  at 
enormous  cost,  while  the  fishes  destined  for  them  were  sought  for  in  distant  ports, 
and  transported  to  the  ponds  or  preserves  of  Roman  senators  and  noblemen,  to 
be  fattened  for  the  table  and  to  propagate  their  race,  and  afford  a  supply  of  the 
desired  luxury  in  the  finest  condition.  Piscicultm^  was  indeed  canned  on  in 
those  days  with  zeal  and  success,  and  much  could  be  learned  from  the  experience 
of  that  age;  but  zealous  and  skilful  as  were  the  ancients,  the  device  of  trans- 
planting, or  artificially  fecundating,  the  ova,  and  rearing  the  fishes  from  the  eggj 
seems  to  have  been  totally  unknown  to  them. 

PISCICULTUHE  AND  SPAWN  COLLECTING  IN  CHINA. 

Fish-raising,  for  economical  as  well  as  ornamental  purposes,  has  been  practiced 
from  time  immemorial  by  the  Chinese,  and  the  gold  fish,  so  familiar  as  an  orna- 
ment of  the  parlor  or  drawing-room,  will  be  recalled  as  one  of  those  species  for 
which  we  are  indebted  to  that  singular  people.  Sports  or  monstrosities  of  the 
gold  fish  have  been  cultivated  with  great  success  by  them,  almost  innumerable 
varieties  having  been  obtained,  and  eighty-nine  have  been  illustrated  by  a 
French  naturalist,  M.  de  Savigny,  in  a  special  work  entitled  "  Histoire  Nahf- 
Telle  des  Dorades  de  la  ChineJ'  These  rarities  well  show  how  much  nature  can 
be  controlled  by  man,  as  forms  destitute  of  certain  fins,  and  possessing  others 
double  or  even  more  hypertrophied,  have  been  secured  and  perpetuated.  The 
experience  of  a  people  which  have  succeedeil  in  such  effoits  would  be  interesting 
as  well  as  instructive,  but  that  hitherto  furnished  has  been  too  vague.  They, 
however,  avail  themselves  of  the  fry  which  have  just  escaped  from  the  ogg,  as 
well  as  the  eggs  themselves,  and  carry  on  a  considerable  commerce  in  both. 
The  most  recent  writer,  Mr.  R.  Dabry,  French  consul  at  Han-Kow,  has  pub- 
lished some  observations  on  the  manner  of  securing  the  newly  hatched  fishes, 
prefatory  to  a  list  of  species,  of  which  a  translation  is  here  ofibred.  It  contains 
information  which  may  at  least  prove  entertaining,  though  it  is  not  sufficiently 
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definite,  and  is  evidently  too  generalized  to  be  very  reliable ;  but  with  these 
precautions,  its  publication  may  be  of  use.  The  remarks  relate  principally  to  the 
fishes  of  the  Yang-tsze  Kiang  basin : 

"  The  fishes  spawn  in  the  spring,  from  the  fifth  of  May  to  the  first  of  June. 
Each  species  has  its  own  hole,  in  which  it  deposits  its  eggs.  These  holes  vary 
in  form  as  well  as  size,  and  are  from  1.67  to  6.67  metres  (about  five  to  twenty- 
one  feet)  below  the  surface  of  the  water.  To  find  these  holes,  fishermen  of  a 
peculiar  class  (Me-yu-ty-jinj  that  is  *men  who  touch  the  fish ')  dive  and  seek,  by 
feeling  with  the  hand,  for  the  spots  in  which  the  greatest  warmth  prevails.* 
When  such  a  spot  is  found,  the  fry  are  taken  by  means  of  a  small  net,  ^vith  very 
fine  meshes,  and  which  is  attached  to  a  bamboo  hoop,  the  net  being  hauled  to 
the  surface  by  means  of  a  string  by  an  assistant.  The  fry  of  several  species 
are  readily  distinguishable.  There  are  others,  such  as  the  Houany-f/u,  Kan-yur 
Jcy-yu,  Yong-yUj  Tsin-yti,  which  cannot  be  identified  till  the  fish  has  attained 
a  certain  size. 

"  When  the  fry  have  been  taken  from  the  wat<3r  they  are  as  soon  as  possible  put 
into  copper  vessels,  which  are  then  covered  with  thin  cloth.  These  vessels 
should  be  three-quarters  filled  with  water,  which  is  changed  three  times  a  day — 
morning,  noon,  and  evening.  While  this  is  being  done,  a  very  fine  gauze  cover 
is  used  to  prevent  the  little  fishes  from  escaping  from  the  vessel.  Exposure  to 
the  sun  is  to  bo  avoided ;  the  vessel  should  not  be  disturbed,  and  as  soon  as  any 
of  the  fishes  die,  they  should  be  removed. 

"  The  daily  food  is  supplied  by  the  yolks  of  egos,  which  are  boiled  and 
mashed  up  fine.  The  fishermen  advise  that  the  vessel  should  not  be  exposed  to 
storms  or  rain. 

'*  The  fish  can  in  this  way  be  kept  for  two  or  three  months. 

"  When  it  is  desired  to  stock  a  body  of  water,  it  is  only  necessary  to  place  the 
little  fishes  in  weedy  situations,  or  it  will  even  suffice  to  throw  them  in  the  mid- 
dle of  the  water,  without  any  precaution.  The  fry  of  each  species  of  fish  wan- 
ders under  the  guidance  of  the  mother,  who  does  not  abandon  her  offspring  till 
they  are  quite  laige.  The  fry  of  the  *  Kia-yoii^  (*  home  or  domestic  fish')  does 
not  wander." 

We  have  also  accounts  of  European  travellers,  extending  as  far  back  as  the 
first  half  of  the  last  century,  from  which  it  would  appear  that  the  Chinese  had 
long  been  accustomed  to  secure  the  eggs  of  various  fishes,  and  that  they  raised 
the  fishes  directly  from  the  egg,  Duhalde,  a  Jesuit  father,  who  published  an 
account  of  his  travels  in  the  year  1735,  made  known  that  not  far  from  the  town 
of  Kieou-king-fou,  in  the  river  Yang-tsze  Kiang,  very  numerous  boats  came  from 
all  quarters  in  the  spring  to  obtain  the  spawn  of  fishes.  To  secure  this  spawn, 
the  men  devoted  to  the  search  for  it  partially  dam  the  river  at  certain  places,  for 
a  distance  of  nine  or  ten  leagues,  with  mats  and  hurdles,  leaving  only  suflicient 
space  for  the  passage  of  boats.  The  spawn  is  an-ested  in  its  descent  by  these 
barriers,  and  thus  secured.  Much  of  this  spawn  is  said  to  be  at  first  undistin- 
guishable  by  the  imaccustomed  eye,  but  those  engaged  in  the  fishery  readily 
recognize  it,  and  placing  the  water  containing  it  in  jars,  offer  it  for  sale.  As 
may  be  supposed,  it  is  not  certain  in  all  cases  what  particular  fishes  the  ova  thus 
obtained  may  give  birth  to. 

RAPID   GROWTH   OF   CHIirESE  FISHES. 

The  old  traveler,  Hue,  likewise  gives  an  account  of  pisciculture  as  practiced 
in  the  southern  provinces  supplied  by  Canton,  and  he  gives  a  very  lively  narrative 
of  the  rapid  growth  of  the  fishes  raised,  and  naively  remarks  that  the  rapidity 

*  I  thus  interpret  the  vaguo  expression,  "les  eudroits  dans  lesquels  se  d6veloppo  un  p«u 
do  chaleur." 
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of  their  development  is  incredible  ;  and  the  following  abstract  will  demonstrate 
the  tmth  of  the  statement : 

"A  month  after  the  fishes  are  hatched  they  are  full  of  vigor,  and  this  is  the  time 
to  give  them  food  in  abundance.  Morning  and  evening  the  proprietors  of  the 
vivaiia  have  their  fields  mowed,  and  enormous  loads  of  grass  or  herbs  are 
taken  to  the  fishes.  The  fishes  ascend  to  the  surface  of  the  water,  and  dart  with 
wild  eagerness  on  this  food,  which  they  playfully  devour,  with  a  rumbling  noise, 
reminding  one  of  the  noise  made  by  a  large  nmnber  of  rabbits  feeding — ^in- 
deed, it  might  be  supposed  that  they  were  a  large  warren  of  aquatic  rabbits. 
The  voracity  of  these  fishes  can  only  bo  compared  to  that  of  silk-worms  when 
about  to  prepare  their  cocoons.  After  having  been  fed  in  this  manner  about  fifteen 
days,  they  ordinarily  attain  a  weight  of  two  or  three  pounds,  when  their  growth 
is  arrested.''  They  are  then  caurfit  and  sold.  What  a  pity  it  is  that  we  do  not 
know  to  what  species  this  fish  belongs,  which  thus  attains  its  growth  in  a  fort- 
night, and  reaches  in  that  time  a  weight  of  two  or  three  pounds !  Our  ignorance 
is  the  more  to  be  deplored,  since  the  fish  is  said  to  be  of  exquisite  taste. 

After  this  fish  story,  we  may  not  linger  with  the  Chinese,  but  shall  return  to 
Europe. 

PISCICULTURE  IN   EUROPE   DURING  THE  MIDDLE- AGES. 

Pisciculture  seems  to  have  been  considerably  practiced  in  Eiu-ope  during  the 
middle  ages,  and  especially  by  the  monks,  who  relieved  the  monotony  of  theii 
seclusion  by  attention  to  the  agricultural  and  other  useful  arts,  as  well  as  by 
literary  studies.  It  has  been  claimed  that  some  of  the  most  esteemed  fishes  now 
abundant  in  the  ficsh  waters  of  England  were  introduced  during  that  period ; 
but  such  accounts  ai'e  very  problematical,  and  it  is  probable  that  most,  if  not  all, 
had  existed  there  at  least  from  the  dawn  of  the  present  geological  epoch.  How- 
ever this  may  be,  it  is  certain  that  species  were  introduced  into  new  continental 
waters,  and  that  the  monks  laid  out  ponds  and  raised  therein,  in  conformity  with 
regular  rules,  several  esteemed  fishes,  whoso  habits  best  suited  them  for  rearing 
in  such  preserves.  Chief  of  th«se  were  the  carp  and  tench.  The  pike  was  also 
frequently  introduced  to  check  the  excessive  multiplication  of  the  herbivorous 
species.  Artificial  fecundation  was,  however,  unknowTi  to  the  monks,  and  its 
discovery  is  little  more  than  a  century  old. 

DISCOVERT   OF   AETITICIAL   FECUNDATION  liY  JACOBI. 

In  1763,  Jacobi,  a  lieutenant  in  the  small  principality  of  Lippc-Detmoldt,  first 
announced,  in  the  pages  of  the  " Hannover  MagaziUj^  a  periodical  published  in 
the  town  indicated  by  its  title,  the  results  of  experiments,  ccjnducted  for  about 
thirty  years,  on  the  artificial  fecundation  of  the  salmon  and  trout,  and  this 
memoir,  in  its  entirety  or  in  abstracts,  was  published  in  Berlin  and  Paris,  and 
the  discovery  directly  communicated  t6  several  of  the  prominent  naturalists  of 
the  day,  especially  Buffon.  Jacobi  even  received  from  the  English  government 
a  pension,  in  appreciation  of  the  importance  of  his  discovery.  Artificial  fecunda- 
tion, soon  afterwards  practiced  on  a  larger  scale  at  Noterlem,  also  in  the  kingdom 
of  Hanover,  yielded  favorable  results.  Jacobi  having  recognized  the  nature  of 
the  sexual  relations  of  the  fishes,  and  that  the  female,  when  spawning,  was  fol  • 
lowed  by  the  male,  who  dropped  liis  milt  over  the  ova  of  his  companion,  and 
thus  fertilized  them,  inferred  that  nature  may  be  imitated  and  assisted  by  man. 
He  therefore  took  a  clean  wooden  bucket  or  shallow  tub,  and  emptied  into  it  a 
pint  of  clear  water.  Taking  then  a  female  salmon  whose  ova  were  mature,  he 
expressed  them  by  a  gentle  pressure  of  the  hand  down  the  abdomen,  and  treated 
a  male  fish  in  the  Siime  manner,  discharging  his  milt  over  the  ova. 

The  ova,  thus  fertilized,  were  then  placed  in  a  box  made  for  the  purpose,  and 
which  is  thus  described  by  Jacobi,  as  translated  by  Fry : 

*'  The  box  may  be  constructed  of  any  suitable  size :  for  example,  eleven  feet 
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iongy  a  foot  and  a  half  wide,  and  six  inches  high.  At  one  exti-emity  should  be 
left  an  opening  six  inches  square,  covered  by  a  grating  of  iron  or  brass  wire,  the 
wires  not  being  more  than  four  lines  apart.  At  the  other  extremity,  on  the  side 
of  the  box,  should  be  made  a  similar  opening,  six  inches  wide  by  four  inches 
high,  similarly  grated.  "JThis  one  will  serve  for  the  escape  of  the  w^ater,  the  other 
for  its  entrance,  and  the  grating  will  prevent  water-rats  or  any  destructive  in- 
sects from  reaching  the  eggs.  The  top  of  the  box  should  bo  closely  shut  for 
the  same  reason ;  but  a  grated  opening,  similar  to  the  rest,  six  inches  square, 
may  be  left  to  give  light  to  the  young  fish.  This,  however,  is  not  absolutely 
necessary. 

"A  suitable  place  should  then  be  chosen  for  the  box  near  a  rivulet,  or  what  is 
still  better,  near  a  pond  supplied  with  running  water,  from  which  may  be  drawn, 
by  a  little  canal,  a  stream,  say  an  inch  thick,  which  should  be  made  to  pass  con- 
tinually through  the  gratings  and  through  the  box. 

"  Lastly,  the  bottom  of  the  box,  to  the  thickness  of  an  inch,  should  be  covered 
with  sand  or  gravel,  and  over  this  should  be  spread  a  bed  of  stones  of  the  size 
of  nuts  or  acorns;  thus  will  be  made  a  little  artificial  brook  running  over  a 
gravelly  bottom." 

The  fecundated  eggs  are  spread  "in  one  of  the  boxes  so  placed,  and  the  water 
of  the  little  rivulet  passes  over  them,  care  being  taken  that  it  does  not  run  with 
such  rapidity  as  to  displace  and  carry  away  with  it  the  eggs,  for  it  is  necessary 
they  should  remain  undisturbed  between  the  pebbles." 

^'  Care  must  be  taken  to  remove,  from  time  to  time,  the  dkt  which  is  carried  by 
the  water  and  deposited  on  these  eggs;  this  can  be  done  by  stirring  about  the 
water  with  a  quill  feather." 

Using  such  precautions,  and  profiting  by  the  experience  gained  in  the  oourse 
of  his  experiments,  Jacobi  perfectly  succeeded  in  his  attempts,  and  to  him  belongs, 
unquestionably,  the  merit  of  first  artificially  fecundating  the  eggs  of  fiishes,  or  at 
least  the  first  publication  of  the  principles  of  the  art  and  of  the  results  which 
would  logically  flow  from  it. 

AKTinCIAL  FECin^ATION. 

In  1768,  Spallanzani,  in  the  course  of  his  physiological  experiments,  suc- 
cessfully practiced  artificial  fecundation  in  the  case  of  ttie  fix)g,  an  animal  of 
analogous  habits.  Adanson,  the  celebrated  naturalist  and  African  traveller, 
was  alBo  acquainted  with  the  principles  of  artificial  fecundation,  and  in  a  course 
of  public  lectures,  delivered  at  the  Jardin  du  Roi  in  1772,  clearly  explained  the 
principles  and  modiis  operandi. 

EEDISCOVERT  Ako    PRACTICAL  APPLICATION  OP  ARTIFICIAL  FECUNDATION. 

The  memory  of  these  experiments  and  results  had,  however,  almost  faded 
from  the  mind,  or  remained  to  few,  who  from  time  to  time  practiced  in  an  unob- 
trusive manner,  or  made  use  of  their  knowledge  as  a  means  of  conducting  physio- 
logical and  embryological  investigations.*  This  neglect  was  due  perhaps  to  the 
interruption  of  aU  peaceful  pursuits  entailed  by  the  long  European  wars.  The 
announcement  to  the  French  Academy  of  Sciences  of  the  successful  prosecution 
of  artificial  fecundation  by  Remy  and  Gehin,  two  fishermen  of  the  department  of 
Vosges,  was  even  received  at  first  as  a  new  discover}'. 

Joseph  Remy,  a  fisherman  of  La  Bresse,  an  illiterate  man,  but  of  observant 
habits  and  reflective  mind,  fearing  lest  his  calling  should  be  interrupted  by  the 

•  Among  those  that  experimented  in  the  artificial  fecundation  of  fishes  for  practical  pur- 
poses, Mr.  John  Shaw  sliould  be  especially  enumerated.  He  successfully  practiced  artificial 
fecundation  in  the  case  of  the  salmon,  making  his  experiments  in  the  river  Nith,  of  Scotland, 
chiefly  in  the  year  1837,  and  has  published  an  account  of  the  results  in  a  work  **  on  the  de- 
velopment and  growth  of  salmon  fry." — Edinburgh,  1840. 
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threatened  extinction  of  the  trout,  the  capture  of  which  afforded  him  a  livelihood, 
and,  like  Jacobi,  reasoning  upon  the  sexual  relations  of  the  fishes,  conceived 
the  idea  of  artificial  fecundation.  Associating  with  himself  a  companion,  Antoine 
G^hin,  the  two,  after  long  and  patient  endeavors,  enlisted  the  sympathy  and 
active  co-operation  of  several  influential  men  in  their  district,  and  prosecuted 
the,  to  them,  new  art  \nth  skill  and  success.  This  result  excited  much  interest 
and  remark  in  their  native  district  j  but  the  fame  of  it  extended  but  little  beyond. 
At  a  session  of  the  Academy  of  Sciences,  on  the  23d  October,  1848,  Professor 
de  Quatrefages,  a  distinguished  naturalist,  recalling  the  successful  fecundation  of 
the  ova  of  fishes  by  naturalists  for  experimental  purposes,  as  well  as  the  dis- 
covery by  Jacobi,  recommended  the  application  of  the  principles  involved  to  the 
restocking  of  depauperated  streams,  and  remarked  that  in  this  art  were  apparent 
the  "indications  of  an  industry  quite  new,  at  least  for  France.^'  This  lecture  of 
the  great  naturalist  elicited  from  the  secretary  of  the  "  Soci^t^  d'Emulation  des 
Vosges" — a  society  which  had  encouraged  the  labors  of  Remy  and  G^hin — a 
communication,  of  the  2d  March,  1849,  detailing  the  success  attained  by  those 
fishermen.  The  interest  of  the  Academy  was  at  once  secured,  and  distinguished 
academicians  reported  on  the  results  of  the  new  experiments,  and  recommended 
the  application  of  this  branch  of  industry,  thus  fiairly  developed,  to  the  attention 
of  the  French  government.  All  due  credit  was  given  to  the  fishermen  for  their 
meritorious  labors,  for  as  far  as  they  were  concerned,  they  were  true  discoverers, 
having  been  entirely  ignorant  of  what  had  been  effected  before.  The  public 
mind  and  the  spirit  of  the  age  being  then  disposed  to  appreciate. the  importance 
of  the  principle  as  a  means  of  arresting  the  rapid  deterioration  of  the  fisheries, 
and  alaJm  having  been  already  excited  by  such  decrease,  the  government,  as  well 
as  private  individuals,  at  once  availed  themselves  of  it,  and  artificial  fecundation 
has  become  a  recognized  art  and  branch  of  industry,  not  only  in  France  but  else- 
where. Improvements  in  manipulation  and  treatment  have  been  derived,  and 
much  enthusiasm  has  been  enlisted. 

NATUEE   AND   OBJECTS   OF   PISCICULTURE. 

Lest  some  misapprehension  may  prevail  respecting  the  objects  and  aims  of 
pisciculture,  it  may  be  here  remarked  that  all  that  it  can  do  is  to  assist  nature 
by  the  selection  of  the  most  favorable  situations  and  conditions  for  the  matura- 
tion of  the  ova,  and  the  protection  of  them  and  of  the  fry  from  the  attacks  of  the 
numerous  enemies  which  threaten  them.  The  attention  of  man  may,  therefore, 
be  directed,  with  the  greatest  advantage,  to  such  species  as  exercise  no  care  for 
their  eggs  or  young.  Almost  all  the  European  species  exhibit  such  neglect; 
but  many  of  the  fishes  of  this  country  guard,  with  jealous  cate,  the  eggs  and 
young,  and  among  them  are  some  of  the  most  esteemed  species,  the  black  bass 
being  one  of  the  number. 

MODE   OF  OPERATION. 

Illustrations  of  the  processes  necessary  for  aitificial  fecundation  and  propaga- 
tion will  explain  better  than  words*the  mode  of  manipulating  the  pregnant  fishes. 
It  will  be  seen  that  the  fish  should  be  firmly  seized  by  the  hand,  and  that  the 
other  should  be  passed  over  the  abdomen  gently,  but  firmly,  and  the  ova  and 
milt,  if  mature,  will  readily  pom*  out.  Only  those  fishes*^  which  are  mature 
should  be  treated  thus.  If  the  ova  or  milt  comes  out  with  difficulty,  and  only 
under  hard  pressure,  it  is  a  sufficient  indication  that  they  are  not  ripe,  and  it 
would  not  only  injure  the  pregnant  fish,  but  be  useless  as  to  results  to  anticipate 
the  period  of  maturity.  This  uncertainty  as  to  the  period  when  the  fish  may  bo 
most  advantageously  manipulated,  is  one  of  the  difficulties  incidental  to  artificial 
fecundation.  The  fishes  may  be  caught  when  they  have  apparently  nearly 
reached  their  term,  and  be  confined  so  as  to  be  under  the  notice  of  the  piscicul- 
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( Figure  1.) 
MODE    OF    DISCHARGING    OVA. 


(Figure  2.) 

IN-DOOR   HATCHING-BOXES,  etc. 

1    Frame  work  of  glass  rods.     2.  Tank  with  eggs  resting  on  gravel.    8.  Catcher. 

4.  Hand-net. 
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tmist.     When  ripe  they  may  be  distingnished  by  their  turgid  sides,  the  pouting 
anus,  and  their  uneasy  movements.     • 

APPARATUS  FOR  HATCHING. 

Having  secured  the  eggs  of  certain  fishes  and  fecundated  them,  these  may  be 
transferred  to  receptacles  for  hatching  them ;  various  patterns  have  been  recom- 
mended, but  the  principles  followed  are  essentially  the  same  in  all.  *  A  fountain  of 
clear  running  water — a  spring  is  preferable — from  which  a  small  stream  flows,  or 
may  be  led,  is  selected ;  and  if  there  is  a  gradual  fall  or  descent,  so  much  the  better. 
A  series  of  boxes,  through  which  the  water  will  flow,  are  placed  in  the  position 
to  be  fed  by  the  stream,  and  the  floor  of  each  box  is  covered  with  gravel  or  peb- 
bles, which  may  famish  a  bed  for  the  deposit  of  the  spawn.  In  the  details  of  the 
form  and  construction  of  these  boxes,  and  the  manner  of  regulating  the  flow  of 
the  stream,  the  variations  chiefly  consist,  and  may  be  illustrated  by  reference  to 
two  methods. 

One  of  these  plans  has  been  adopted  by  the  "  Thames  Angling  Preservation 
Society,"  and  was  elaborated  and  introduced  by  Mr.  Francis. Francis,*  to  whom 
we  are  indebted  for*  the  account,  as  well  as  the  figure  illustrative  of  it.  The 
chief  object  in  view  was  to  increase  the  stock  of  trout,  and  to  introduce  the  gray- 
ling in  the  river  Thames.  A  spring,  from  which  a  rill  flowed,  was  first  obtained; 
to  use  Mr.  Francis's  own  words,  "  there  was  a  considerable  fall  in  the  run  of  the 
water,  which  was  very  advantageous ;  nevertheless,  the  plan  here  adopted  can  be 
applied  more  or  less  to  any  stream.  We  first  bricked  up  the  little  rill  so  as  to 
form  a  reservoir  (1)  and  raise  the  water  to  a  higher  level;  we  covered  the 
reservoir  in  with  a  large  stone  to  keep  out  dirt  and  vermin,  and  placed  at  the 
lower  end  of  it  a  zinc  shoot,  (2,)  over  which  the  stream  flowed.  Immediately 
under  this  we  placed  our  first  box,  a  fac-simile  of  which  is  given.  It  was  made 
of  elm,  four  feet  long,  and  fifteen  inches  wide  in  the  clear,  and  ten  inches  deep. 
At  the  upper  end  of  the  box  a  projecting  zinc  trough  (3)  was  fixed  to  catch  the 
water,  this  trough  being  about  three-quarters  of  the  width  of  the  box  itself.  At 
each  end  of  every  box  a  piece  was  cut  out  six  or  seven  inches  in  width,  and 
through  these  the  water  flowed  into  each  box.t  The  top  cut,  which  first  received 
the  water,  being  secured  from  foes  without  by  being  covered  with  perforated  zinc 
through  which  the  water  flowed,  and  the  further  end  one  having  a  zinc  shoot  to 
deliver  the  water;  and  also  a  perforated  zinc  face,  not  only  to  keep  foes  out,  but 
the  fish  in.  Fastened  over  the  cut,  in  the  lower  end  of  the  first  box,  was  a  short 
zinc  shoot  (5)  to  convey  the  water  into  the  next  box  over  the  corresponding  cut, 
so  that  no  water  should  run  to  waste  between  the  boxes.  Thus,  when  No.  1  box 
was  fairly  placed  on  a  brick  foundation  so  as  to  receive  the  water  in  the  zinc 
trough  mentioned  above,  all  that  was  required  was  to  insert  the  shoot  at  the  other 
end  of  the  box  into  the  corresponding  cut  of  No.  2  box,  and  slide  No.  2  safely 
and  closely  up  into  its  place,  and  so  on  with  Nos.  3,  4,  and  5,  &c.  These  boxes 
were  then  partially  filled  with  coarse  gravel,  of  the  size  of  goosebemes,  and  some 
larger,  even  to  the  size  of  plums,  for  the  more  in'ogular  their  shape  the  better,  as 
there  will  bo  the  more  interstices  between  them  in  which  the  ova  can  be  hidden, 
and  the  little  fish  when  hatched  can  creep  for  safety.  The  gravel  was  at  a  level 
of  about  an  inch  below  the  cut  which  admitted  the  water,  an  inch  depth  of  water 
being  quite  sufficient  to  cover  them.     Each  box  was  furnished  with  a  lid,  com- 

*  Fish  Culture :  a  Practical  Guide  to  the  Modem  System  of  Breeding  and  Rearing  Fish,  by 
Francis  Francis,  ]2mo. ;  London,  1863. 

t  These  openings  wero  not  carried  all  across  the  boxes,  as  the  shoulders  left  made  an  eddy 
very  favoraole,  tis  quiet  resting  places,  to  the  young  fry  when  fir«t  hatched.  If  the  stream 
be  at  all  strong,  artificial  eddies  should  be  created  by  sticking  small  pieces  of  perforated  zinc 
upright  in  the  gravel  at  intervals  along  the  sides  and  acro^  the  stream ;  behind  those  the 
helpless  fry  can  be  in  safety. 
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prising  a  wooden  frame-work,  and  a  perforated  zinc  centre.  This  lid  was  made 
to  fit  closely  by  means  of  list  being  nailed  on  all  ix)und.  It  was  padlocked  down 
to  keep  out  inquisitive  eyes  and  fingers/  Boxes  in  exposed  places  should  always 
be  covered  in,  if  not  with  coarsely  perforated  zinc,  yet  with  fine  wire  netting,  or 
water  mice  will  get  in,  and  various  birds,  as  moor-hens  and  dab-chicks  will  pick 
out  the  spawn,  while  a  kingfisher,  should  ho  discover  them,  will  carry  off  the  fry 
by  wholesale.  The  stream  was  then  turned  on,  and  flowed  steadily  fi'om  box  to 
box  throughout  the  boxes,  and  finally  discharged  itself  by  the  end  shoot  into  the 
bed  of  the  rill.  It  need  not  be  imagined  that  a  full  stream  is  necessary,  for  a 
small  amount  of  water  is  sufficient.  Indeed,  a  flow  of  water,  say  through  a  half 
inch  pipe,  would  be  enough,  perhaps,  though  it  is  advi^abicf  while  the  ova  are 
unhatched,  to  have  more,  So  that  there  shall  be  more  stream  and  movement  in 
the  water,  and  consequently  less  time  for  deposit  to  settle ;  so  that  we  had  on, 
perhaps,  as  much  as  a  stream  of  three-quarters  or  an  inch  in  diameter.  When 
the  ftsh  are  hatched  half  that  quantity  would  be  preferable,  as  they  are  not  w^ell 
able  to  struggle  against  a  stream,  and  would  be  carried  down,  perhaps,  to  the 
end  box,  and  so  against  the  perforated  zinc  face,  where  they  would  stop  up  the 
holes,  and  finally  be  smothered.  The  boxes  were  then  properly  steeped  in  water 
and  seasoned,  and  being  of  elm  the  joints  drew  closely  togetlier  after  a  while,  and 
the  boxes  held  the  water  without  material  leakage." 

In  each  of  the  boxes  thus  constructed  and  arranged,  about  four  or  five  thou- 
sand ova,  or  even  more,  are  deposited ;  the  gravelly  bed  in  which  they  ai'c  spread 
is  about  one  and  a  half  or  two  inches  below  the  "  cuts  "  refened  to  in  the  pre- 
ceeding  description.  The  ova  are  by  means  of  a  spoon  regularly  distnbuted,  but 
firom  their  numbers  are  quite  close  together ;  care  is  taken  to  have  them  ambng 
interstices  of  the  gravel,  such  as  are  too  prominent  being  carefully  swept  into 
some  crevice  by  means  of  a  fine  brush.  When  thus  cared  for,  a  layer  of  gravel, 
composed  of  rather  large  flat  stones  an  inch  and  a  half  or  two  inches  squaie,  is 

read  over  the  ova,  hoed  being  taken  not  to  squeeze  them.  It  may  be  remarked 
t  the  ova  of  the  common  yellow  perch  were  hatched  in  these  boxes. 
Another  apparatus  for  the  same  purpose  has  been  decribed  by  jMr.  Frank  Buck- 
land  as  being  employed  by  the  Messrs.  Ashworth,  the  proprietors  of  the  Galway 
salmon  fisheries,  and  by  means  of  which  many  thousands  of  salmon  have  been 
hatched.  The  boxes  in  this  case  are  six  feet  long,  one  foot  wide,  and  seven  inches 
deep.  They  have  board  covers  with  perforated  zinc  fitting  their  tops  and  at- 
tached by  hinges  J  each  box  overlaps  above  the  succeeding,  that  all  are  fed  by 
the  same  stream  of  water,  which  falls  from  the  outflow  of  the  one  into  the  inflow 
of  the  next.  "Thp  inflow  from  the  main  stream  must,  of  course,  be  regulated 
by  a  hatchway,  (where  the  man  is  working  with  the  fish  kettle  and  net,*)  and 
be  guai'ded  by  perforated  zinc,  &c.  It  may  be  also,  if  naturally  not  very  clear, 
filtered  through  gravel,  charcoal,  &c.  It  is  not  necessary  that  the  ])oxes  fihoulcl 
be  placed  on  the  side  of  a  hill,  as  represented  in  the  drawing,  but  still  they  sliould 
be  placed  one  above  the  other  in  such  a  manner  that  there  should  be  a  fall  from 
one  to  the  other.  Kor  is  it  absolutely  necessary  that  the  end  of  the  upper  bcc^ 
should  rest  on  that  immediately  below  it.  The  water  may  bo  conducted  from 
one  to  the  other  by  means  of  a  trough  or  plate  (with  the  margins  tunied  up)  of 
common  zinc.  The  pond  at  the  end  of  the  boxes  will  receive  the  fish,  but  llu-y 
should  not  be  allowed  to  escape  there  till  the  umbilical  bag  is  gone.  The  pond 
must  not  be  above  tlireo  or  four  feet  deep,  or  if  it  be  naturally  deep,  the  margins 
must  bg  made  to  slope,  as  the  young  fish  like  shallow  water  to  bask,  feed,  and 
play  upon.     They  must  be  fed  for  a  time  when  in  this  pond." 

The  in-door  is  considered  far  preferable  to  the  out-door  apparatus.  The  ac- 
companying drawing  shows  the  troughs  best  suited  for  the  purpose,  each  being 
fitted  with  a  top,  which  conducts  the  water  fi-om  one  to  the  other.     The  trouglis 

*  Sco  figure  copied  by  Mr.  Bnckland's  *'Fi6h  Hatching/*  12mo:  London,  1663. 
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HATCHING-BOXES. 


(Figures.) 

1.  BeserToir.     2.  Shoot  through  which  water  is  discharged.     8.  Trough  to  catch  the 
water  before  it  passes  into  the  box.     4.  Perforated  sine.     5.  Shoot  to  discharge  water. 


(Vlgan  4.) 

HATCHINQ-BOXES. 
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• 
can  be  multiplied,  one  above  the  other,  (id  infinitum.  Figure  1  indicates  the 
hands  of  the  operator  placing  in  the  frame-work  of  glass  rods,  upon  which  the 
eggs  are  left  to  hatch.  The  lower  tank  (Figure  2)  Apresonts  the  fresh  eggs 
resting  upon  the  gravel.  The  water  from  the  top  above  must  be  flowing  inces- 
santly, but  gently.  Boards  should  be  fitted  on  the  tops  of  the  troughs  while 
the  eggs  are  being  developed.  The  tanks  can  be  made  of  zinc,  two  feet  long, 
five  inches  wide,  four  inches  deep,  with  one  side  of  glass.  Figure  3  represents 
the  catcher,  a  useful  instniment  for  moving  the  eggs  without  touching  them. 
Place  the  finger  on  the  end  of  the  straight  part  of  the  tube,  immerse  it  in  the 
water,  and  bring  the  lower  end  opposite  the  egg  or  impurity  you  wish  to  re- 
move. When  the  finger  is  withdrawn  the  water  rushes  into  the  tube,  and  with 
it  the  object  you  wish  to  withdraw.  Fimu-e  4  represents  a  net  of  common  wire, 
for  catching  the  young  fish.  This  in-door  apparatus  can  be  fixed  up  almost 
anywhere  under  cover,  except  in  a  hot  greenhouse. 

These  examples  of  hatching-boxes  will  sufiice,  and  the  accounts,  given  in  the 
words  of  tteir  describers  and  illustrated,  will  convey  a  clear  idea  of  the  objects 
to  be  kept  in  view  in  the  construction  of  such  apparatus.  » It  will  be  understood 
that  the  details  in  their  arrangement  are  susceptible  of  considerable  modifications, 
and  many  patterns  have  been  described,  but  tliey  offer  no  material  difference. 
The  requisites  are  an  appropriate  bed  for  the  depotiit  of  the  spawn,  a  running 
stream  of  clear  water,  so  as  not  to  allow  sediment  to  settle  or  a  confervous  vege- 
tation to  exist,  as  that  would  kill  the  ova;  and  protection  from  enemies  must 
finally  be  providecl  for. 

ARTIFICIAL  SPAWNING  BEDS. 

While  artificial  fecundation  apparently  fulfils  the  chief  requisites  for  the  propa- 
gation of  some  fishes,  such  as  the  salmonids,  there  are  others  for  which  it  cannot 
be  employed  with  equal  advantage.  Nature^has,  in  such  cases,  been  assisted  by 
the  preparation  of  places  suitable  for  the  deposit  of  the  ova  and  milt  of  the 
fishes  which  it  is  desired  to  propagate,  and  by  the  preparation  for  such  of  beds 
which  will  be  instinctively  resoitcd  to  by  them.  This  practice  has  been  espe- 
cially employed  in  France,  and  has  been  very  recently  advocated  by  the*  cele- 
brated academician,  M.  E.  Blanchard,  professor  at  the  museum  of  natural  history, 
&c.,  in  an  excellent  work  on  the  fresh-water  fishes  of  France.  The  obvious 
advantages  resulting  from  the  exposition  of  an  author's  own  words,  induce  the 
writer  to  submit  a  iranslation  from  M.  Blanchard's  work,  as  well  as  a  copy  of  the 
figure  illustrating  his  description. 

"  In  view  of  the  present  condition  of  the  rivers  and  canals  of  France,  the  idea 
of  artificial  spawning  beds  would  appear  to  be  a  most  happy  one.  M.  Millet, 
before  the  Society  of  Acclimatization,  has  insisted,  with  great  earnestness,  on 
the  preference  to  be  given,  in  many  cases,  to  artificial  spawning  beds  over  arti- 
ficial fecundation.  M.  Coste  has  justly  remarked  that  artificial  fecundation  is 
notAll-suflUcient,  and  yet  a  contrary  opinion  is  generally  prevalent.  No  one  has 
forgotten  the  mar\^ellous  results  which  we  were  to  obtain  by  means  of  artificial 
fecundation ;  fishes,  left  to  themselves,  could  not  thrive  and  have  a  numerous 
progeny.  Their  duties  should  be  assumed  by  us,  and  the  advantages  would  be 
incalculable.  More  than  fifteen  years  have  elapsed  since  these  seductive  an- 
nouncements were  made,  without  having  yet  furnished  brilliant  results. 

**  Among  fishes,  some,  as  the  salmon,  deposit  their  ova  in  slight  excavations, 
in  gravel,  or  in  the  interstices  between  stones  j  others,  as  the  perches  and  cypri- 
nids,  (carp,  bream,  roach,  &c.,)  attach  their  ova,  agglutinated  together  by 
means  of  a  viscid  matter,  to  aquatic  plants,  stores,  or  any  bodies  to  which  their 
eggs  can  be  fixed.  It  is  especially  for  the  last  that  artificial  spawning  beds 
might  sometimes  be  advantageously  prepared. 

•*  The  construction  of  an  artificial  spawning  bed  is  a  very  simple  matter.  A 
framework  of  sticks  or  laths  should  be  made,  and  to  such  framework,  boughs, 
26 
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forze^  and  aquatio  plants  should  be  fastened  by  cords,  in  sacb  a  way  as  to  form 
irregular  structures.  It  is  also  easy  to  give  to  structures  of  this  kind  a  circular 
fonn,  by  taking  hoops  for  frameworks.  The  form,  and  especially  the  size  to  be 
given  to  these  spawning  beds,  would  necessarily  vary,  according  to  the  character 
or  tlie  size  of  tlie  body  of  water  in  which  they  are  to  be  immersed.  They  should 
be  heUl  to  tlie  lM)ttom  of  the  water  by  stones,  and  fastened  to  a  stake  or  post  on 
the  bank.  "When  kept  in  place  in  this  way  they  can  be  easily  drawn  out  of  the 
water,  if  it  becomes  necessary  to  do  so. 

"It  will  be  readily  understood  that  these  artificial  spawning  beds  will  be 
especially  serviceable  in  those  streams  and  canals  which  are  so  clear  as  to  be 
devoid  of  any  natiu-al  spa^Tiing  beds. 

"  For  the  salnionids,  which  spawn  on  a  gravelly  bottom,  and  whose  ova  re- 
main free,  artificial  spawning  places  are  very  simple  and  readily  prepared.  It 
is  only  requisite  to  cover  in  certain  places  the  beds  of  rather  shallow,  and  rapid 
streams,  near  the  bank  or  the  bottom  of  rivulets,  with  a  thick  layer  of  gravel  or 
pebbles,  and  to  prepare  slight  excavations  or  fuiTows,  like  those  made  by  the 
salmon  or  trout,  to  (ie}>osit  tlieir  eggs  in.  M.  Millet  also  recommends  that  small 
bea()S  of  pebbles  should  be  raised  at  the  edges  of  these  furrows.  By  means  of 
these  contrivances,  trout  especially  would  often  be  attracted,  and  bo  content  to 
stop  and  spawn  in  places  which  they  would  not  otherwise  frequent,  and  where  it 
would  be  convenient  to  keep  them." 

PISCICITLTURE  MOSTLY  ArPLIED   TO  FRESH-WATER  FISHES. 

Wliile  pisciculture  may  be  applied  to  most  of  the  desirable  salt-water  as  well 
as  fresh- water  species,  the  fecundation  and  propagation  of  fresh- water  fishes  has 
received  much  more  attention  than  the  salt-water  species,  especially  in  this 
country,  and  the  reason  for  this  is  apparent  on  slight  reflection.  The  salt-water 
species  have  the  ocean  open  before  them,  and  the  whole  extent  of  coast  to  range 
along,  and  the  utmost  efforts  that  man  will  be  tempted  to  exert,  with  the  present 
population  of  the  country,  to  supply  himself,  will  not  eflect  a  very  sensible 
diminution  of  their  numbers,  and  will  apparently  do  little  more  than  give  an 
opportunity  for  others  to  take  their  place  and  sustain  themselves  in  the  struggle 
for  life,  ouch  at  least  is  the  case  with  regard  to  the  inhabitants  of  the  deep 
seas  or  the  banks,  as  the  mackerel,  codfish,  and  heiring ;  nor  has  even  the  num- 
bere  of  the  sha<l  and  its  congenere,  or  of  the  capclin,  whose  enonnous  masses 
advance  upcm  the  coasts  of  Newfoundland  and  the  northern  coast,  yet  been  very 
seriously  diminished,  notwithstanding  the  wicked  and  scandalous  waste  practiced, 
esjHJcially  in  case  of  the  last.  The  number  of  savory  species  also  is  so  great, 
that  there  must  be  few  persons  so  fastidious  as  not  to  he  satisfied  with  some  one 
or  more  of  those  species;  and  as  all  can  be  obtained  in  quantities  that  may  at 
least  meet  any  present  demand,  incentives  to  introduce  new  fonns  are  wanting, 
and  the  necessity  of  propagating  indigenous  ones  by  artificial  means  does  not 
3'et  exist.  While  this  may  now  be  the  case,  however,  let  us  not  flatter  oiu^selves 
with  the  pleasing  reflection  that  we  can  with  impunity  kill  young  and  old,  and 
that  they  will  he  replaced  by  others,  who,  in  their  turn,  will  share  a  similar  fate. 
Nature  is,  indeed,  prolific  enough  to  satisfy  all  reasonable  demands;  but  if  she 
is  draw^n  upon  too  heavily  and  no  eflbrts  are  made  to  assist  her,  she  will  most 
assuredly  protest,  and  finally  refuse  to  yield  sufiicient  to  supply  om*  want^.  Let 
the  diminished  supplies  of  fish  supplied  by  the  British  seas,  and  which  have 
already  attracted  the  attention  of  the  statesmen  and  thinkers  of  that  land,  ser\'0 
to  us  as  a  timely  warning  not  to  push  nature  too  far. 

RECKLESS   rURSUIT  OF  FRESH-WATER  FISH. 

While  the  inhabitants  of  the  seas,  from  their  less  dangerous  proximity  to  man, 
have  sustained  comparatively  feyj  losses,  it  is  far  liferent  with  regard  to 
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some  of  the  anodromous  and  fresh-water  species.  That  fish  which  has  been 
styled  the  king  of  its  class— the  salmon — has  been  either  entirely  driven 
from  his  old  haunts,  or  is  in  danger  of  speedy  extermination  by  that  wanton 
waste  and  disregard  of  all  sonnd  sportmanship  or  prevision  for  the  future  which 
is  so  unhappy  a  characteristic  of  too  many  of  our  countrymen.  The  salmon 
was  fonnerly  abundant  in  the  Hudson  and  Connecticut  rivers,  as  well  as  in 
the  smaller  rivers  near  them,  but  has  long  since  been  driven  from  those  waters, 
and,  indeed,  from  all  those  of  the  eastern  slope  of  our  possessions,  excepi  the 
northern  regions  of  Maine.  It  is  not  probable  that  this  Ims  been  the  necessary 
result  of  a  refined  civilization,  for  the  some  species  still  abounds,  although  in 
much  diminished  numbers,  in  the  rivers  of  Britain,  despite  a  far  more  crowded 
population  and  a  greater  number  of  at  least  true  sportsmen,  and  for  this  we  may 
thank  the  judicious  laws  that  have  been  passed,  and  which — still  more  to  the 
purpose— have  been  enforced  by  the  le^al  authorities,  as  well  as  by  the  appro- 
bation of  a  large  proportion  of  the  intelligent  population.  The  waste  and  un- 
sportsmanlike pursuit  of  our  game  animals  have  been  commented  upon'  in  terms 
of  just  severity  and  indignation  by  several  of  our  best  sportsmen,  and  it  is  to  be 
hoped  that  the  public  voice,  in  deprecation  of  the  wasteful  and  pernicious  per- 
secution of  our  animals,  may  be  felt  in  time  to  prevent  the  extermination  of  many 
whose  numbers  are  fast  diminishing,  and  whose  speedy  extermination  is  certain, 
unless  timely  interposition  is  made. 

EESTOCKING  WATBS  WTEH  NEW  OR  LOCALLY  EXTEBMINATED  SPECIES. 

When  the  ill-advised  pursuit  of  any  game  animal  has  culminated  in  its  extir- 
pation in  any  district,  it  is,  fortunately,  m  some  instances,  feasible  to  reintroduce 
the  species;  and  the  study  of  the  habits  of  fishes  has  placed  in  our  power  the 
means  of  restocking  our  streams  with  the  salmon,  whose  extermination  therefrom 
we  deplore,  and  by  the  same  means  we  may  be  enabled  to  introduce  new  species. 
The  salmon  or  trout  will  not  live  in  every  stream,  but  there  are  many  species 
which,  though  inferior  to  those  royal  fishes,  are  nevertheless  very  savory  and 
estimable  as  food,  which  could  with  advantage  be  propagated  in  many  ponds  or 
streams  now  producing  nothing  of  value,  and  even  regarded  as  a  nuisance, 
entailing  the  loss  of  so  much  arable  land.  In  Europe,  and  especially  in  Germany 
and  France,  submerged  land  is  almost  or  quite  as  valuable  as  that  which  is  till- 
able ;  and  in  some  situations,  alternate  crops  of  com  or  vegetables  and  fish  are 
caltivated.  The  land,  after  several  years'  cultivation,  showing  signs  of  exhaus- 
tion, is  flooded  by  water  and  converted  jjjto  ponds  in  which  fishes  or  their 
fertilized  spawn  are  distributed,  yielding  in  due  time  a  fruitful  progeny.  In  a 
few  years,  the  water  is  drained  off  and  tne  fish  told,  frequently  affording  more 
profit  than  the  land  when  cultivated.  In  England,  likewise,  a  body  of  water  is 
almost,  if  not  quite,  as  profitable  as  an  equal  extent  of  dry  land ;  and,  it  may  be 
added,  the  same  is  the  case  with  regard  to  China.  The  time  cannot  be  far 
distant  when  our  waters,  too,  will  be  utilized  like  those  of  Europe  and  China; 
and  in  view  of  this  contingency,  it  will  be  well  for  us  to  study  our  native  fishes, 
us  well  as  to  inquire  what,  among  foreign  species,  may  be  rendered  most  sub- 
servient to  our  needs,  and  be  propagated  with  the  most  advantage,  or  bo  the 
most  useful  and  savory  for  the  table,  and,  at  the  same  time,  involve  the  least 
expense  in  cultivation. 

SUB-CLASSES  OF  riSHES. 

The  great  class  of  fishes  is  divisible,  at  least  as  far  as  the  economical  species 
are  concerned,  into  four  primary  groups  or  sub-classes,  of  which  the  perch  and 
trout,  the  stm-geon  and  bony  gar-pike,  the  shark  and  ray,  and  the  lamprey,  are 
examples.  All  these  groups  furnish  to  man  more  or  less  wholesome  and  savory 
food,  but  which  is  variously  appreciated  in  different  oountri.es. 
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Teleosts. — The  first  group  is  known  by  the  name  of  Teleosts,  and  is  so  called 
because  the  skeleton  is  always  ossified,  although  in  a  few  rather  imperfectly;  the 
name  is  derived  from  the  Greek  rsXeot;,  (teleosj  complete,  and  o<rre«v,  (osteon,) 
bone ;  in  this  group  are  comprised  the  great  majority  of  fishes,  and  especially  those 
which  are  held  in  the  highest  esteem  for  the  table,  such  as  the  cod,  herring, 
mackerel,  flat  fishes,  cyprinids  or  carps,  suckers,  &c.,  besides  the  salmonids  and 
percids  before  mentioned. 

Gttnoids. — The  second  group,  or  that  of  the  Ganoids,  is  at  present  represented 
by  few  species,  but  it  is  celebrated  on  account  of  the  important  part  which  its 
members  played  in  the  ancient  histoiy  of  our  globe.  When  the  teleosts,  or  typical 
fishes,  had  not  yet  been  called  into  being,  the  ganoids  were  numerous  in  species  and 
individuals,  and  of  strange  and  various  forms,  and  some  of  them  disputed  for  the 
mastery  of  the  waters  with  the  sharks,  which  were  then,  as  now,  represented  in 
all  seas.  At  present,  however,  the  ganoids  are  few  in  numbers,  and,  with  one  excep- 
tion, very  restricted  in  geographical  distribution,  two  of  the  five  known  forms 
being  represented  in  North  America  only.*  The  most  widely  distributed  type  is 
that  of  the  sturgeons,  species  of  which  occur  in  the  seas  and  larger  rivers  and 
lakes  of  the  entire  northern  hemisphere,  at  least  in  the  temperate  regions.  Most 
nearly  related  to  the  typical  sturgeons,  and,  like  them,  living  in  the  Old  as  well 
as  New  World,  are  the  shovel-nosed  or  spoon-bill  sturgeons;  one  species  of  the 
family  is  found  in  the  hydrographic  basin  of  the  Mississippi,  and  representatives 
have  been  lately  discovered  in  China.  Of  the  other  three  families,  two  are  con- 
fined to  America,  and  one  to  Africa.  One  of  the  American  types  is  well  known 
and  celebrated  for  its  dense  armor  and  fierceness,  in  allusion  to  which  defensive 
armor,  consisting  of  bony  scales,  it  has  been  named  Lepidosteidae.  Of  this  form 
there  are  many  species.  The  other  characteristic  North  American  type  is  the 
family  of  Amiids :  the  species  of  this  group  axe  few  in  number,  and  are  called 
generally  bow-fins  or  mud-fishes.  The  only  other  type  (if  the  Lepidosirenids  are 
excluded)  is  the  family  of  the  Polypterids,  of  which  two  genera  are  represented 
in  Afiican  rivers;  both  are  armed  with  rhomboid  bony  scales,  like  those  of  the 
Lepidosteids.  The  only  one  of  these  families  which  embraces  fishes  that  are 
in  ordinary  use  as  food  is  that  of  the  sturgeons. 

Elasmobranchiates  or  Selachians, — In  the  third  group,  called  Elasmobranchii, 
on  account  of  the  structure  of  the  ffills,  the  sharks  and  rays  are  included;  the 
latter  alone,  in  this  country,  are  used  to  any  extent  as  food,  but  the  sharks  are 
much  sought  for  by  the  Chinese,  on  account  of  the  fins  especially,  and  the  coun- 
trymen of  those  people  living  on  the  Pacific  coast  of  the  United  States  have 
brought  with  them  the  tastes  of  theiir  kindred. 

Dcrmopiers. — The  fourth  and  last  of  the  groups,  that  of  the  Dermopters  or 
lampreys,  is  represented  in  mos't  countries,  and  by  some  people  are  held  in  high 
esteem  for  the  table  as  an  article  of  diet ;  while  brought  to  the  markets  of  our 
large  northern  cities  in  season  they  are  not  in  very  general  use,  in  the  country 
at  least. 

With  this  introduction,  it  will  be  advisable  to  inquire  which  among  our  own 
fishes  are  most  worthy  of  propagation. 

CHARACTERISTIC  FOIiMS   OF  TELEOSTS  OF    FRESH    WATER. 

For  this  purpose,  perhaps,^ the  proper  plan  will  be  to  enter  into  a  brief  exam- 
ination of  the  best  known  species  dwelling  in  our  streams  and  lakes,  and  to 
compare  them  with  those  which  inhabit  other  portions  of  the  world,  and  especially 
Europe.  Wo  need  not  shrink  fi*om  this  task  on  account  of  any  poverty  of  our 
waters,  either  with  respect  to  individuals  or  species.     Although  it  might  interest 

*  Two  species  of  Lepidosteids  are  inhabitants  of  the  rivers  of  tropical  America,  one  living 
in  Cuban  streams  and  another  in  ihosv^  of  1\iq  l^vVvmua  of  Darien. 
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the  naturalist,  it  would  bo  out  of  place  here  to  enter  into  the  detailed  statistics 
of  our  fresh-water  fish  fauna,  and  we  must  necessarily  confine  ourselves  within 
narrow  limits.  This  much,  however,  we  can  state :  no  country  in  the  world  pro- 
duces BO  many  fresh-water  types  as  does  the  United  States,  and  eight  families— 
a  large  propoitionate  number — are  either  peculiar  to  this  country,  or  extend 
not  very  far  beyond  its  borders.  These  are,  the  Etheostomids  or  stone-toters ; 
the  Centrarchids  or  sun-fishes,  and  kindred  forms ;  the  Hyodontids  or  gizzard- 
shads;  the  Percopsids;  the  Aphredoderids;  the  Amblyopsids,  (blind  and  cave 
fishes ;)  the  Amiids  or  bow-fins,  and  the  Lepidosteids,  or  alligator  gars.  In  addi- 
tion to  these,  two  other  characteristic  forms — the  Catastomids  or  suckers,  and  the 
Polyodontids  or  shovel-noses — are  elsewhere  represented  only  in  northern  Asia 
or  China,  countries  whose  fauna  and  flora  often  recall  to  the  American  features 
of  his  own  country.  Finally,  types  which  are  elsewhere  represented  very 
sparingly,  are  in  the  United  States  comparatively  richly  endowed ;  such  are  the 
Esocids  or  pikes,  and  the  Umbrids  or  mud-fishes.  The  economical  value  of 
these  and  the  other  forms  represented  in  America  we  may  now  discuss,  and  at 
the  same  time,  more  precise  infonnation  as  to  their  distribution  will  be  given. 

ECONOMICAL  AMERICAN  FRESH-WATER  FISHES. 

Fercids  or  Perclies, — The  Percids  are  a  family  very  numerous  in  genera  and 
species,  and  distributed  in  the  seas  at  least  of  all  temperate  and  tropical  countries— 
the  groupers  or  snappers,  so  esteemed  as  food,  being  members  thereof.  The  fresh- 
water forms  ai-e  most  numerous  in  the  United  States  and  Europe,  and  represen- 
tatives of  three  distinct  groups,  at  least,  inhabit  the  lakes  or  streams  of  the 
former  country — some  of  our  best  fishes  belonging  to  them. 

True  Perclies  or  Ferdnes. — The  Percines,  or  typical  perches,  are  recognizable 
by  the  elongated  form  of  the  body,  and  the  numerous  spines  of  the  first  or  spinous 
dorsal  fin,  the  number  of  which  ranges  from  twelve  to  fifteen.  The  common  yellow 
perch — theperchjpar  eocceUetfcej  of  England — and  the  pike-perch,  both  belong  here. 
The  common  yellow  perch  (Fercaamericanaj  Schrank^J  is  very  generally  distrib- 
uted in  our  fresh  waters,  and  affords  to  juvenile  anglers  much  sport;  but  it  by  no 
means  has  the  high  repute  in  this  country  that  its  congener  has  in  Europe, 
either  as  a  game-fish  or  a  table-fish,  and  it  is  rarely  found  of  so  large  a  size  as 
has  been  attained  by  the  European.  It  is  ^egarious  in  its  habits,  carnivorous 
and  voracious,  biting  readily  at  the.  baited  hook ;  it  is  a  hardy  fish,  and  can  be 
readily  domiciliated  in  any  pond  or  stream.  Dr.  Samuel  L.  Mitchell,  a  well- 
known  physician  of  New  York,  who  flounced  in  the  first  quarter  of  this  century, 
and  enjoyed  at  that  tune  a  high  reputation  for  learning,  as  early  as  1790  intro- 
duced it  into  Success  Pond,  a  small  body  of  water  in  Queen's  county,  Long 
island ;  with  the  assistance  of  a  relative,  he  obtained  about  three  doeen  fishes  in 
"Rockankama  Pond,'^  a  lakelet  in  Suflblk  county  about  forty  miles  distant  from 
Success  Pond,  and  filling  a  large  chum  with  water,  placed  therein  the  fishes 
caught,  and  transported  the  whole,  without  accident,  in  an  ordinary  wagon;  the 
fishes  were  turned  into  the  latter  pond,  and  soon  propagated  and  multiplied. 
This  was  perhaps  the  first  attempt  in  this  country  to  transport  an  indigenous 
species  to  any  distance  and  introduce  it  into  a  new  body  of  water.  Since  that 
time,  its  introduction  into  other  waters  has  been  effected.  In  view  of  the  hardi- 
ness of  this  species,  and  the  ease  with  which  it  can  be  propagated,  it  may  be 
introduced  into  waters  where  more  choice  fishes  wguld  not  flourish ;  but  when  so 
many  others,  more  estimable,  may  be  had,  it  would  scarcely  be  advisable  to  stock 
with  this  fish  waters  fitted  for  its  betters. 

Much  superior  to  the  yellow  perch  are  the  pike-perch,  (Siizostedion  amer- 


*  This  species  is  called  Perca  flavescens  in  the  works  on  game-fish  and  &)hing^  pubUsbed 
iu  this  country. 


406  AGRICULTUEAL  REPORT. 

icanuSj  dtc^*)  which  are  also  known  in  diflFerent  sections  of  the  country  as  the 
"glass-oye,"  '*piko"  and  even  ''salmon."  As  so  much  confusion  and  miscon- 
ception prevails  respecting  the  species  among  anglers  and  others,  an  exposition  of 
their  true  rehitions  will  not  be  superfluous.  The  species  are  most  closely  related 
to  the  common  yellow  perch,  diflering  chiefly  in  a  more"  slender  and  rounded 
or  sub-cylindrical  form  and  a  smoother  and  more  pointed  head,  with  a  larger 
mouth  and  much  sharper  and  stronger  tedth.  They  have  no  afiinity  or  likeness 
whatever  to  either  the  true  pike  (Esocids)  or  salmon,  and  both  those  names  are 
equally  inappropriate.!  As  remarked  in  my  "  synopsis  of  the  sub-family  Per- 
dnaB,"  the  genns  is  **  peculiar  to  the  fresh- water  sti-eams,  rivers,  and  lakes  of 
North  America  and  Europe J^X  The  representatives  of  this  genus  are  savory  and 
excellent  fishes,  and  would,  in  a  gastronomic  point  of  \dew,  be  worthy  of  intro- 
duction into  natural  or  artificial  waters;  but  they  are  very  voracious,  and  would 
make  havoc  among  weaker  species,  and  these  habits  should  be  taken  into  consider- 
ation before  attempts  are  made  to  domiciliate  them  in  fish  presences.  In  large 
bodies  of  water,  however,  thek  introduction  might  be  advisable.  In  the  most 
northern  States  they*  spawn  in  April  or  May.  The  species  attain  a  goodly  size, 
often  exceeding  two  feet  in  length. 

Basses  or  Labradns. — ^The  Labracins,  or  true  bass,  form  a  second  tribe  in  this 
family,  and  all  the  species  are  esteemed  for  food.  To  it  belong  the  striped  bass  and 
the  white  perch  and  their  allies.  It  is  a  singular  fact  that  the  several  members  difler 
from  their  nearest  relations  4n  habits,  inhabiting,  in  one  case,  by  preference,  the 
fresh  waters,  or  even  entirely  confined  to  them,  and  in  the  other  afiecting  most  the 
salt  waters  and  found  only  exceptionally  in  the  fresh.  Thus  the  tribe  in  America 
embraces  two  very  distinct  genera — Boccus  and  Morone,  Boccus  includes  the 
rock-fish,  or  striped  bass,  whose  praises  have  been  so  widely  sung,  and  which 
is,  as  every  one  knows,  a  salt-water  fish,  ascending  the  rivers  only  to  spawn, 
and  a  nearly  related  species,  bearing  the  same  name  and  also  known  as  the 
white  bass,  which  was  originally  confined  to  the  great  lake  and  Mississippi  sys- 
tems of  waters,  and  which  never  descends  to  the  salt  waters.  The  two  are  so 
much  alike,  however,  as  to  have  been  confounded,  and  to  have  afforded  theorists 
an  argument  in  favor  of  the  transportation  of  the  eggs  of  fishes  by  birds !  They 
differ,  however,  very  much  in  form,  the  white  bass  being  far  higher  and  more 
.compressed  than  the  rock-fish,  and  also  distinguished  by  peculiarities  of  denti- 
tion. The  white  bass  never  attains  the  size  of  the  rock,  rarely  exceeding  two 
pounds  in  weight.  We  may  pass  by  the  rock-fish  (Boccus  Uneatus)  with  the 
simple  remark  that  Mr.  Pell,  a  gentleman  as  well  known  for  practical  skill  in 
pisciculture  as  in  a^icultural  pnrauit^  has  succeded  in  acclimatizing  the  species 
in  fresh  water  ponds.  The  white  bass  {Boccus  chrysops)  is  almost  equal  to  its 
larger  relative  for  the  table,  and  is  one  of  the  most  abundant  species  in  the 
great  lakes  and  'Mississippi  tributaries^^  and  the  circumstances  under  which 
it  is  found  indicate  that  it  would  not  be  very  diflicult  to  naturalize  it  in  ponds. 
It  is  caniivorous  in  its  habits,  and  rather  greedy.  In  the  northern  waters  it 
spawTis  in  May,  selecting  a  gravelly  bottom  for  the  deposit  of  its  eggs.  The 
colors  are  somewhat  striking,  the  ground  being  silvery  white,  covered  on  the 
back  and  head  by  an  olive  brownish,  and  with  a  number  of  blackish  lines,  more 

*  Tbo  common  pike-perch  appears,  in  the  American  works  on  angling,  under  the  name 
Lucioperca  americafia, 

t  In  Mr.  Herbert's  (Frank  Forrester's)  Fish  and  Fisbing,  n  sinfrular  caricature  is  published 
as  a  figure  of  the  pike-perch,  representing  the  ventral  fins  situated  at  the  nnddle  of  the  abdo- 
men, and  in  many  other  lespects  erroneous.  In  a  subsequent  apoendix  he  states  that  **he 
borrowed  both  the  description  and  cut  from  Dr.  Dekav'a  Fauna  of  New  York,"  and  regret*  the 
incorrectness.  Had  Mr.  Herbert  compared  the  two  fif^ures  ho  would  have  seen  that  no  like- 
ness existed  between  them,  and  that  Dr.  Dckay's  figure  was  a  correct  ropreacntation  of  the 
species. 

t  Europe,  in  this  connection,  is  used  in  the  zoological  sonse  of  European  province,  as  a  spe- 
cies of  the  genus  occun  in  Bussiau  Asia. 
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or  less  interroptcd,  running  along  the  sides,  thus  resembling,  in  the  pattern  of 
coloration,  the  rock-fish,  but  differing  in  the  much  finer  lines. 

Next  we  have  the  genus  3Iorone.  This  includes  the  ordinary  white  perch, 
{Afarone  americanaj)  and  a  handsome  species  inhabiting  the  Mississippi  river 
{Moronc  interruj>ta^)  which  scarcely  differs  from  its  relative  in  form,  but  is  strik- 
ingly distinguished  by  color. 

The  white  perch  prefers  at  least  brackish  waters  and  the  neighborhood  of  the 
sea,  but,  like  the  rock-fish,  it  ascends  rivers  to  breed,  and  can  and  does  live  in 
fresh- water  streams  and  ponds  entirely  isolated  from  the  ocean.  Some  of  those . 
found  in  ponds  so  isolated  have  a  somewhat  peculiar  physiognomy  and  a  dark 
hue,  which  have  procured  for  them  specific  separation  from  the  ordinary  fonn 
under  the  name  of  small  black  bass  fLabrax  nigricans);  there  is,  however, 
no  structural  difference  between  it  and  the  type,  and  the  name  given  to  it  has 
been  the  means  of  leading  several  writers  into  the  very  grave  error  of  confound- 
ing it  with  the  lake  or  true  black  bass,  an  entirely  different  fish.  The  white 
perch  of  the  more  northern  and  southern  coasts  have  likewise  been  specifically 
distinguished  by  some  anglers  under  the  name  of  ruddy  bass  for  the  northern, 
and  white  perch  for  the  southern  forms  j  but  I  must  believe,  notwithstanding 
the  strong  expressions  of  opinion  to  the  contrarv,  that  there  are  no  valid  dis- 
tinctions between  them;  and  in  similar  "stations^'  the  forms  so  distinguished 
may  be  found  either  in  the  northern  or  southern  waters.  Although  never  attain- 
ing a  very  large  size,  it  is  held  in  high  esteem  for  its  flesh,  and  is  especially 
valued  as  a  "  pan  fish,"  and  is  a  favorite  object  of  sport  to  juvenile  anglers  as 
well  as  those  of  larger  growth.  It  is  omnivorous  as  to  food,  and  bites  at  the 
baited  hook  with  great  eagerness.  In  the  month  of  May  it  deposits' its  spawn. 
It  could  be  readily  introduced  into  ponds,  and  might  be  an  acceptable  addition 
to  many. 

I'he  species  already  referred  to  as  found  in  the  Mssissippi  appears  to  bo 
common  between  St.  Louis,  Missouri,  and  New  Orleans  j  its  further  range  is 
unknowTi,  and  we  are  but  imperfectly  acquainted  ^^Hth  its  habits,  but  they  are 
doubtless  analogous  to  those  of  the  white  perch,  with  the  exception  of  a  greater 
preference  for  fresh  water.  It  has,  indeed,  been  made  known  to  the  scientific 
w^orld  within  the  last  few  years,  and  the  only  work  on  game  fishes  or  angling 
in  which  it  has  been  mentioned  is  that  of  Mr.  Norris,  (American  Angler's  Book,) 
in  which  the  name  of  "short  striped  bass"  is  given,  together  with  a  brief  de- 
scription of  its  peculiarities  and  habits.  Mr.  Norris,  although  unacquainted  with 
the  scientific  name  and  publications  concerning  this  fish,  was  happy  in  his  appre- 
ciation of  its  affinities,  aptly  remarking  that  **  if  the  reader  will  imagine  our 
white  perch  with  stripes  on  its  sides-^resembling  those  of  the  rock-fish,  thongh 
not  so  numerous — he  will  have  this  bass  in  his  mind's  eye^"  If,  to  this  state- 
ment, w^e  add  that  the  general  color  is  bright  brassy,  shaded  by  olivaceous  on 
the  back,  and  that  the  bands  are  well  defined,  rather  broad,  and  of  a  blackish 
color,  and  that  those  below  the  lateral  line  are  interrupted,  so  that  the  hinder 
portions  are  on  a  lower  level  than  the  anterior  and  alternate  with  them,  a  good 
conception  may  be  formed  of  their  characteristics.  It  is,  indeed,  a  handsome 
species ;  and  as  no  figure  has  been  published  in  a  popular  work — a  want  which 
Mr.  Norris  deplored— one  is  here  supplied,  being  a  copy  of  one  drawn  under 
Dr.  Steindachner's  supervision,  and  for  the  correctness  of  which  I  can  vouch. 
IMr.  Norris  states  that  it  is  "not  inferior  to  the  white  perch,"  and  that  it  resem- 
bles that  species  in  flavor  and  the  firmness  of  its  flesh.  The  beauty  of  color- 
ation, as  well  as  its  excellence  as  a  pan  fish,  recommend  it  to  the  attention  of 
the  pisciculturist,  and  it  would  doubtless  well  repay  the  trouble  and  expense 
attending  its  introduction.     In  beauty  of  colors  it  far  surpasses  the  gold  fish. 

Black  Basses  or  Micropterins, — ^I'he  third  and  last  tribe  of  Percids  i-epresented 
in  the  American  fresh  waters  is  that  of  the  MieropterinS;  distinguished  by  a  robust 
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form  and  the  small  size  of  spinous  portion  of  the  dorsal  fin.  It  embraces  the 
celebrated  black  bass  {Microptcrus  achigan)  and  related  species,  and  its  represen- 
tatives are  in  high  repute  for  excellence  as  food  as  well  as  for  the  vigor  of  the 
"  play ''  and  the  sport  which  they  afford  to  the  angler.  To  this  genus  belong  the 
fresh- water  "trout"*  of  Florida,  the  "  salmon"  of  South  Carolina,  the  '•'  Welsh- 
man" of  certain  districts  of  North  Carolina,  and  the  *'chub  "  or  "  Roanoke  chub" 
of  upper  North  Carolina  and  the  southern  counties  of  Virginia.  The  best  known 
species  are  the  small-mouthed  black  bass  {Microptcrus  achigan  f)  and  the  large- 
mouthed  black  bass  (Microptcrus  nigricans.)  Both  aie  voracious  in  theu*  appe- 
tites, bold  biters,  and  take  with  savage  earnestness  live  bait  as  well  as  the  spoon, 
and  are  generally  similar  in  their  habits.  The  small-mouthed  species  is,  how- 
ever, more  esteemed  than  its  congener,  and  would  be,  therefore,  most  worthy  of 
the  piscicultiuist's  attention ;  it  is  also  said  to  be  superior  to  the  large-mouthed 
species  as  a  game  fish. 

In  the  northern  States,  the  black  bass  spawn  in  the  month  of  May,  the  males 
and  females  pairing,  and,  separating  themselves  from  their  companions,  select 
some  place  where  the  water  is  shallow,  but  not  far  from  that  of  greater  depth,  to 
which  they  may  retreat  when  in  danger.  From  the  spot  chosen  they  clear  a 
circular  area,  of  about  a  foot  in  diameter,  (varying  somewhat  with  the  size  of 
the  fish,)  of  weeds,  large  stones,  and  other  inconvenient  matter,  and  the  female 
therein  deposits  her  eggs,  in  rows,  glued  to  the  bottom  or  to  the  small  stones 
left  in  the  nest.  The  fruitful  nest  is  guarded  by  at  least  one  of  the  parents — 
the  mother — who  assiduously  protects  her  precious  deposit  from  all  intjiiders, 
sallying  forth  and  assailing  any  fish,  not. too  large  to  manage,  which  may  ap- 
proach its  vicinity.  The  eggs  are  said,  by  ]Mr.  Eoff,  to  be  hatched  in  eight  or 
ten  days,  and  by  Dr.  Garlick  in  two  or  three  weeks.  The  liberated  young 
remain  for  several  days  over  the  nest,  and  at  last  disperse  and  shift  for  them- 
selves. 

The  introduction  of  the  black  bass  into  other  waters  has  been  advocated,  and 
the  Acclimatization  Society  of  Melbourne,  Australia,  proposes  to  attempt  its 
naturalization  into  the  waters  of  that  coimtry.  The  common  small-mouthed 
species  (Microptertis  achigan)  is,  in  truth,  well  entitled  to  command  the  efforts 
of  the  pisciculturist,  and  could  be  introduced  most  advantageously  into  many 
sheets  of  water  at  present  affording  fishes  of  inferior  quality.  !Much  has  abeady 
been  unwittingly  effected  in  the  extension  of  its  area  by  the  opening  of  canals, 
and  it  is  now  domiciliated  in  the  Hudson  river  and  some  of  its  tributaries,  as 
well  as  in  other  regions.  In  introducing  the  sjKJcies  in  new  watei-s,  young  fishes 
would,  perhaps,  be  as  useful  as  the  ova.  The  fiy,  when  brooding  over  the  nest, 
after  emerging  from  the  egg,  could  be  obtained  with  great  ease,  and  would  doubtless 
bear  transportation  without  much  loss.  The  rapidity  with  which  the  eggs  reach 
tnatority,  as  well  as  their  viscid  character,  render  artificial  spawning  far  more 
difficult  than  in  the  case  of  the  Salmonids.  Dr.  Garhck,  however,  in  his  "  Trea- 
tise on  Artificial  Propagation,"  uses  language  which  would  appear  to  warrant 
the  inference  that  he  has  succeeded  in  raising  them,  without  noticeable  difficulty, 
by  artificial  spawning.  It  would  not  be  advisable  to  stock  small  ponds  with 
the  species;  and  to  insure  a  sufficient  supply  of  fuod  for  it,  some  proHfio  fish 
should  be  cultivated  with  it — herbivorous  species,  such  as  the  chub-suckers 
{Moocostoma  ohlongum,  &c.,)  recommended  by  Dr.  Garlick,  or  other  Cyprinoids, 
would  be  best. 

*  The  salt-water  **  trout "  of  th«  southern  States  is  closely  related  io  the  northern  **  weak 
fish."  and  its  correct  scientidc  name  is  Cynoscion  carolinensiSt  {Otolithus  carolinensis  of  the 
works  on  angling.) 

t  The  Micropteri,  in  works  on  angling,  are  called  or  included  under  the  name  of  Grystcs 
Bolmoidety  Grystes  nigricans,  and  Orystes  megastoma,  and  have  been  confoimded  with  the 
Labrax  nigricans  on  account  of  the  similarity  of  the  popular  names. 
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CENTKARCHTDS  OR  SUN-FISHES. 

Few  or  no  fishes  are  so  familiar  to  all,  and  so  generally  distributed  throughout 
the 'temperate  regions  of  North  America,  as  are  Uie  species  which  are  most  com- 
monly known  nnder  the  various  names  of  sun-fishes,  rock-bass,  grass-bass,  goggle- 
eye,  &c.,  and  which  belong  to  the  family  of  Centrarchidce,  All  the  fishes  of  this 
kind  are  peculiar  to  America,  none  being  found  in  the  Old  World,  and  it  is 
probable  that  they  are  even  confined  to  North  America,  and  extend  southward 
little  beyond  the  United  States.  Fish  have,  indeed,  been  described  as  allied 
to  them  from  South  America  and  Cuba,  but  evidently  through  eiTor.  In  the 
tropical  regions  of  continental  America,  as  well  as  in  Cuba  and  Tiinidad,  the 
species  of  the  family  are  replaced  by  those  of  a  somewhat  kindred  one,  fCichlicUB,) 
resembling  them  in  habits,  as  well  as  in  general  form  and  colors.  The  habits  are 
not  the  least  interesting  feature  of  their  history,  for  they  form  one  of  the  numerous 
arguments  against  the  callous  nature  attributed  to  fishes,  in  regard  to  their  eggs 
and  young.  In  the  spring  or  summer,  pairs  of  sun-fishes  may  be  found  at  short 
distances  from  each  other,  in  ponds  or  sluggish  streams,  near  the  banks,  and 
generally  in  places  where  weeds  and  grasses  flourish.  In  such  places,  each  pan: 
occupy  a  more  or  less  circular  area,  which  is  in  the  midst  of  vegetation,  but  is 
itself  bare,  and  here  they  spend  the  greater  part  of  their  time.  One  is  a  male, 
the  other  a  female.  By  their  labor,  the  spot  has  been  cleared  of  the  vegetable 
growth,  and  a  nest  formed  of  gravel  and  stones,  after  which  the  eggs  are  laid 
and  fecundated,  covered  with  the  earth,  and  the  parents  remain  to  guard  the 
precious  deposit  from  all  enemies.  Their  courage  is  frequently  put  to  the  test. 
Often  some  ventm-ous  fish,  or  perhaps  some  finny  ti-aveller,  intent  on  other 
things,  approaches  the  sacred  spot,  and  one  of  the  pair  immediately  sallies 
forth  and  drives  away  the  intruder,  frequently  much  larger  than  itself,  and 
continues  the  chase  till  it  has  placed  a  sufficient  distance  between  the  stranger 
and  its  nest. 

Numerous  individuals,  sjTumetrical  in  form,  often  decorated  with  striking 
colors,  and  of  considerable  size,  the  Centrarchids  are  everywhere  well  known, 
and  furnish  favorite  subjects  of  sport  to  the  juvenile  angler,  as  well  as  to  those 
of  riper  years.  They  are  all  bold  biters,  but  vary  in  their  habits,  their  voracity, 
and  their  adaptability  and  excellence  as  food.  The  common  sun-fish  is  provided 
with  a  small  mouth,  and  is  generally  content  with  worms  and  inferior  animals ; 
but  the  rock-bass  and  its  kindred  are  better  armed,  more  voracious  and  more 
unsparing  in  their  food,  many  smaller  fishes  falling  a  prey  to  their  pursuit.  It  is 
also  among  the  last  that  we  find  the  species  most  savory  for  the  table,  as  well  as 
those  most  esteemed  as  game  by  the  angler. 

All  the  Species  of  the  family  have  a  very  regular,  oval,  or  elliptical  and  equally 
balanced  body,  the  region  above  and  below  a  line  drawn  through  the  middle  of 
the  body  nearly  corresponding  to  each  other.  A  single  fin  runs  along  the  back, 
of  which  the  anterior  portion  is  supported  by  strong  spines,  and  the  posterior  by 
branched  rays.  Most  species  have  in  the  front  portion  ten  spines,  rarely  nine  or 
eleven,  and,  in  the  soft  portion,  from  ten  to  thirteen  rays ;  exactly  opposed  to 
the  soft  portion,  and  ending  at  a  line  with  the  same,  is  the  anal  fin.  That  species 
belong  to  the  sub-family  Lcpomince,  In  other  species,  the  anal  is  nearly  as  large 
as  the  dorsal,  and  obliquely  opposed  to  it  j  such  form  the  group  called  Centrar- 
chincp, 

Lcpomine^. — It  is  to  the  group  of  Lepomines  that  belongs  the  well-known  fish 
more  generally  known,  especially  in  the  middle  and  southern  States,  as  sun-fish, 
but  which  also  rejoices  in  the  names  "  pumpkin  seed,'^  "  kiver,''  "  tobacco-box,'' 
and  ''•  pond  perch."  The  naturalist's  title  is  Poniotis  aureus,  or  vulgaris,  the  generic 
designation  alluding  to  the  ear-like  prolongation  of  the  operculum  or  gill-cover, 
which  is  quite  characteristic  in  color,  the  large,  deep  black  area  bemg  bordered 
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hehiiKl  and  below  by  a  vivid  red,  and  above  by  yellow.  Tbis  fisb  is  very  widely 
spread  throiigliont  the  Atlantic  and  Gulf  States,  and  the  Mississippi  basin,  as 
well  as  the  northern  British  provinces.  Its  neat  and  symmetrioal  form  and 
handsome  colors  have  led  to  its  introduction  rnto  artificial  ponds  and  aquariitms, 
and  it  is  readily  raised.  Worms  are  the  favorite  food.  Less  widely  difitised, 
but  often  occumng  in  the  same  waters  with  the  common  sun-fish,  are  the  large 
black -eared  snn-fish,  or  Lepomis  appendix^  and  the  long-eared  or  red-bellied  sun- 
fish,  fJj.  aiiritus.)  The  former  does  not  range  so  far  eastwards  as  the  oommon 
snn-fish,  and  the  latter  is  mostly  confined  to  the  Atlantic  and  Gulf  States ;  and, 
even  within  their  respective  areas,  they  are,  in  some  regions  at  least,  less  univer- 
sally diffused  than  the  common  species.  In  habits,  they  agree,  in  most  respects, 
with  that  species.  The  red-bellied,  however,  prefers  deeper  water,  and  is  a 
superior  fish. 

Passing  over  numerous  small  species,  which,  nevertheless,  are  of  mncb  interest, 
on  account  of  peculiar  modifications  of  stnicture  or  beauty  of  coloration,  several 
large-mouthed  representatives  of  the  tribe  may  be  mentioned,  which  prefer  small 
fish  or  crustaceans  (craw-fish)  to  worms  as  food.  Chief  of  these  is  the  "  rock 
bass  "  or  "  goggle-eye,"  of  the  western  States,  (Antbloplites  rupestris  or  (Bf^tiSj) 
one  of  the  most  esteemed  of  fresh-water  fishes,  and  characteristic  of  the  great  lake 
region  and  the  Mississippi  basin.  It  is  a  fish  of  symmetrical  form,  plump  and 
finn,  of  sombre  colors,  and  is  recognizable  by  its  eleven  dorsal  and  six  anal  spines.* 
It  has  spread  from  its  native  waters  into  the  Hudson  river  and  other  streams, 
having  wandered  into  them  by  way  of  the  connecting  canals,  and  is  now  quite 
domesticated  and  abundant  in  its  now  home.  It  is  readily  reared,  spawns  about 
the  middle  or  in  the  latter  half  of  May,  by  preference  on  a  gravelly  bottom,  ^and 
attains  a  weight  of  about  a  pound  in  two  years ;  the  growth  thereafter  is  arrested 
or  comparatively  slow.  The  superior  quality  of  this  fish  as  an  article  of  food, 
and  its  capability  of  being  easily  raised,  render  it  worthy  the  attention  of  pisci- 
culturists in  an  especial  degree.  A  nearly  related  type  {Arclwplites  interrupius) 
is  an  inhabitant  of  the  Califomian  waters,  where  it  is  the  sole  representative  of 
the  family  and,  indeed,  of  the  sub-order  of  Acanthopterygians,  so  far  as  the 
forms  of  economical  value  are  concerned.  And  it  may  be  here  remarked,  enpasscmt, 
that  the  paucfty  or  little  variety  of  fishes  in  the  streams  and  lakes  of  the  Pacific 
States  would  seem  to  invite  attention  to  pisciculture  and  to  the  introduction  of 
desii-able  species  from  regions  more  favored  in  that  respect.  A  third  form  of 
the  large-mouthed  Lepomines  with  numerous  anal  spines  is  found  in  the  streams 
emptying  into  the  Atlantic,  from  Rockland  county  southwards,  and  is  known 
as  the  AcantJiarchus  pomotis.  Its  size  is  small,  and  its  economical  value  inaig^ 
nificant. 

In  addition  to  these  large-mouthed  species  with  many  anal  spines,  several 
species  with  almost  equally  large  mouth,  but  \iith  only  three  anal  spines,  as  in 
the  sunfish,  are  found  in  the  Mississippi  basin  and  westward,  and  belong  to  the 
genus  called  CJuenobryttns,  Their  habits  being  scarcely  known,  however,  this 
allusion  to  them  must  suffice. 

Ccnfrarchines. — In  the  group  of  Centrarchines,  several  interesting  or  useful 
r.j>ecies  arc  embraced.  The  species  which  serves  as  the  type  of  the  group  (Cen- 
trarchus  irideus)  is  indeed  of  little  or  no  value  as  food — rarely  exceeding  six 
inches  in  length — ^but  it  is  remarkable  by  the  great  number  of  spines  with 
which  the  anal  fin  is  armed,  there  being  eight  or  nine,  or  more  by  two  at  least, 
than  in  any  other  fish  found  east  of  the  liocky  mountains.  The  generic  name 
has  been  given  in  allusion  to  this  great  number  of  spines,  and  is  composed  of 

*  As  Mr.  Herbert's  (Frank  Forrester's)  Fish  and  Fishinf^  is  truly  a  guide  to  most  anprlers, 
it  may  not  be  superfluous  to  remark  that  his  fi^rure  of  the  rock  bass  ^p.  198)  is  a  very  poor 
illustration  ot'  an  entirely  different  fish,  {Hyperistius  huxacunthus,)  Tiie  description  is,  how- 
ever, compiled  from  Dekuy's  account  of  that  fisb. 
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two  Greek  words  gi^ifying  spiny  anus,  [xsvrpov — spine ;  f^px^^ — ^anns.)  As  tlie 
anal  fin  is  proportionately  lengthened,  the  anus  or  vent  is  far  forward  or  at  the 
breast.  This  species  is  an  inhabitant  of  the  waters  of  Sooth  Carolina,  Georgia, 
and  Florida. 

Far  superior  in  size  and  esteemed  as  food  are  the  species  most  closely  related 
to  the  Cenfrarchiy  and  which  are  popularly  known  under  the  names  of  "goggle- 
eye,"  (South  Carolina,*)  " sac-a-lai"  or  " chinkapin  perch,"  (Louisiana,)  "crappie," 
(St.  Louis,  Missouri,)  and  more  generally  in  the  west  as  "grass  bass;"  all  these 
different  names  being  applicable  to  the  same  species.  Several  species  very  closely 
resembling  each  are,  however,  confounded  popularly.  That  most  common  and 
Tvidely  diffused  is  the  Pomoxys  or  H^peristius  liexacanOms,  originally  described 
from  South  Carolina.  It  often  exceeds  a  foot  in  length,  and  has  a  much  com- 
pressed body  of  an  oval  fonn,  the  mouth  large,  the  snout  pointed,  but  somewhat 
refuse  and  with  the  lower  jaw  projecting ;  the  dorsal  and  anal  fins,  as  already 
mentioned,  nearly  equal  in  size,  obliquely  opposed,  the  former  having  seven  or 
eight,  and  the  latter  six,  spines,  and  the  spinous  portions  comparatively  very 
small.  The  color  is  bronzed  or  dusky  green,  spotted  with  brownish  above  and  on 
the  sides ;  below,  whitish.  It  is  very  highly  esteemed  by  many  for  the  excel- 
lence of  its  flesh ;  is  hardy  and  readily  raised,  and  spawns  in  May  (Garlick.) 
It  appears  to  prefer  ponds  and  lakes,  but  is  found  in  all  bodies  of  fresh  water. 
It  is  not  a  native  of  the  seaboard  of  the  middle  or  eastern  States,  and  might  be 
introduced  with  advantage  from  LakeChamplain  or  the  lakes  of  northern  or  western 
New  York.  It  affords  considerable  sport  to  the  angler,  and  may  be  taken  by  a 
minnow  bmt. 

S}>ecies  of  less  robust  habit  and  with  a  smaller  number  of  dorsal  spines  (six) 
are  found  in  the  Mississippi  basin,  and  are  similar  in  habits  and  other  respects  to 
those  of  the  section  Ht/perisHus.  They  scarcely  attain  so  large  a  size,  however. 
The  generic  name  Pomoocys  is  employed  for  them. 

Esocids  or  Pike, — ^North  America  is,  par  excellence,  the  home  of  the  Esocids  or 
pike  and  pickerel.  One  species  alone  is  found  beyond  its  borders — the  Esox 
luciuSf  or  common  pike  of  Europe.  Even  that  species,  or  at  least  one  scarcely 
distinguishable  fix)m  it,  is  found  in  this  country,  and  many  other  species  occur 
throughout  the  same  region.  None,  however,  are  found  in  the  far  west  or  on  the 
Pacific  slope  of  the  continent.  All  the  representatives  of  the  family  have  the 
same  general  physiognomy — ^an  elongated  body,  with  the  back  and  abdomen 
nearly  parallel,  the  dorsal  and  anal  fins  opposite  and  far  behind,  the  head  flat- 
tened above,  the  mouth  largo,  and  with  long,  acute  teeth,  but  of  unequal 
size,  on  the  lower  jaw,  in  addition  to  which  are  broad  bands  on  the  palatine 
and  vomerine  bones.  Much  confusion  concerning  the  most  common  species 
exists  in  the  works  on  the  game  fishes,  and  an  attempted  rectification  may  be 
useful. 

There  are  two  groups  of  species  represented  in  America:  one  composed  of 
large  species  whose  suboperculum,  as  well  as  the  lower  half  of  the  operculum, 
are  scaleless,  and  which  are  generally  knowm  in  this  country  under  the  name  of 
"  muskellunges,"  although  the  common  pike  of  Europe  is  the  typical  member  of 
the  group.     Two  well-defined  species  are  found  in  the  United  States. 

The  second  group  comprises  more  numerous  species,  of  smaller  size,  and  writh 
the  cheeks  and  opercula  completely  covered  by  scales.  The  species  are  con- 
founded by  anglers  under  the  name  of  pike,  or,  more  generally,  pickerel. 

The  form  identical  with,  or,  at  any  rate,  almost  undistinguishable  from,  the 

*  It  must  be  borne  in  mind  that  the  "goggle- eye"  of  the  goutheaat  is  very  diflFerent  from 
tljc  fish  called  by  the  same  name  iu  the  west — the  Atnlloplites  rupeslris.  It  is  in  this,  as  in 
many  otlier  cases,  essential  that  the  scientific  name  should  be  added,  or  that  the  country  of 
the  speaker  or  writer  should  be  known  before  certainty  as  to  his  meaning  can  be  insured. 
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European  pike,  (Esox  Indus  J  may  be  first  mentioned.  It  is  tLis  Bpecies  thai 
was  originally  deficribed  nnder  the  name  of  Esox  esior  by  Lesueur,  and  it  is  the 
same  that  is  described  and  figured  in  Mr.  Herbert's  (Frank  Forrester's)  work, 
under  the  name  of  "ffreat  northern  pickerel,"  (Esox  lucioidesj  and  in  Mr. 
Norris's  as  the  "great  lake  pickerel."  Cuvier  and  Valenciennes,  in  their  ^eat 
work  on  fishes,  had  correctly  described  and  figured  it  as  Esox  csior,  and,  indeed, 
were  able  to  avail  themselves  of  typical  specimens  sent  to  them  by  the  original 
dcscriber,  and  agreeing,  in  all  respects,  with  the  original  description.  The 
species  is  very  distinct  from  any  other  American  form,  and  at  once  recognizable 
by  the  whitish,  roundish  or  oval  spots  scattered  over  the  darker  ground  color. 
It  is,  too,  the  only  species  that  has  the  cheeks  entirely  covered  by  scales,  while 
the  lower  half  of  the  operculum  and  the  suboperculum  are  naked.  It  is  generally 
distributed  throughout  the  great  lake  region,  as  well  as  the  St.  Lawrence  river 
and  Lake  Champlam,  and  in  the  St.  La\iTence  is  most  generally  known  as  the 
"  channel  pickerel,"  while  in  the  Lake  Champlain  region  it  appears  to  bo  more 
especially  knowTi  under  the  name  of  pike  or  pickerel ;  the  name  muskellunge, 
however,  being  frequently  employed  for  it,  as  already  remarked.  As  everything 
that  has  been  said  respecting  the  habits  and  quality  of  the  English  foim  is  appli- 
cable to  the  present,  reference  need  only  be  made  to  such  accounts. 

Superior  to  the  true  Esox  cstor  in  size,  as  well  as  in  quality  as  food,  is  the 
species  described  and  illustrated  ui;der  the  designation  **  mascalonge,"  (Esox 
estorj  in  the  works  of  Messrs.  Herbert  and  Norris.  The  species  was  first  made 
known  by  Dr.  (afterwards  Sir  John)  Richardson,  and  enoneously  described  as 
Esox  esior,  and  this  error  has  probably  been  the  cause  of  the  persistent  retention 
of  the  name  for  the  species  in  popular  works.  The  proper  name,  however,  is 
Esox  ndbilior,  given  by  Dr.  Thompson,  in  allusion  to  its  superiority  in  size  and 
excellence  as  food.  The  vernacular  name,  muskellunge,  seems  to  be  more 
especially  employed  for  it.  The  species  is  readily  distinguished  among  its  con- 
geners by  its  coloration,  which  consists  of  a  dark  greenish,  tinged  with  steel-blue 
on  the  back,  and  relieved  by  roundish  or  oval  darker  spots;  the  abdomen  is 
bluish-white ;  the  fins,  likewise,  are  mottled  with  dusky  spots.  Like  the  Esox  esior, 
the  lower  part  of  the  operculum  and  the  suboperculum  are  naked,  and  even  the 
cheek  is  naked  at  its  lower  portion — a  feature  peculiar  to  itself.  It  may  bo  added 
that  it  has  also  more  numerous  branchiostegal  rays  (18-19)  than  any  other  species 
of  the  genus.  It  sometimes  attains  a  weight  of  more  than  fifty  pounds.  So  far 
as  known,  its  habits  are  similar  to  those  of  the  Esox  esior,  and  its  geographical 
area,  or  habitat,  is  apparently  nearly  comcident  with  that  of  the  latter;  it  has 
not,  however,  been  found  so  far  westward.  The  superiority  genemlly  awarded 
to  it,  as  an  article  of  food,  might  well  justify  any  attempts  to  introduce  it  into 
large  bodies  of  water,  especiaUy  such  as  are  already  stocked  with  the  inferior 
Esox  esior.  It  has  been  recommended  by  British  pisciculturists  for  introduction 
into  their  own  waters. 

Of  the  smaller  species — ^those  having  the  sides  of  the  head  wholly  scaly — the 
common  pickwel  of  the  east  (Esox  reiiculaiusj  first  demands  notice.  This 
species  is  very  generally  distributed  throughout  the  New  England  and  middle, 
and,  at  least,  the  northern  seaboard  States  of  the  south.  It  is  readily  distin- 
guishable by  the  pattenLof  coloration— dark,  mostly  longitudinal,  lines  anastom- 
osing and  forming  a  kind  of  net- work  on  a  greenish-brown,  generally  yellow-tinged, 
ground ;  to  this  peculiarity  of  coloration  the  specific  name  (reiictUatus,  L  c,  net- 
like) I'efers.  Additional  distinctive  characters  are  found  in  the  number  of  rays, 
there  being  generally  eighteen  (17-19)  dorsal,  seventeen  anal,  and  fifteen  (14-16) 
branchiostegal  rays.  In  habits  it  resembles  its  congeners,  its  voracity  being 
only  less  in  proportion  to  its  size.  It  is,  like  its  relatives,  readily  domiciliated; 
and  those  who  are  willing  to  endure  the  sacrifices  which  its  introduction  would 
entail,  would  find  no  di&culty  in  its  propagation. 
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A  southern  form,  occurring  in  South  Caroluaa,  has  been  separated  from  the 
Esox  reticidatuSj  under  the  name  of  Esox  affinis. 

In  addition  to  these,  thei-e  are  several  species  of  pike  or  pickerel,  smaller  than 
any  of  the  precedincc,  marked  with  blackish  cross-bands,  often  more  or  less  in- 
teiTupted,  and  inclining  somewhat  forwards.  They  have,  generally,  only  twelve 
or  thirteen  (rarely  fourteen)  branchiostegal,  fourteen  to  sixteen  dorsal,  and 
fifteen  or  sixteen  anal  rays.  The  best  known  of  these  is  the  species  described 
and  figured  in  the  recent  works  on  our  game  fishes  as  the  Long  Island  pickerel, 
or  Esox  fasciatus,  Dekay.  It  had,  however,  been  several  times  described  before 
Dekay  bestowed  on  it  his  name,  and  is  by  no  means  confined  to  Long  island, 
bat  is  quite  generally  distributed  throuffh  the  Now  England  and  middle  States. 
It  rarely  equals  a  pound  in  weight,  and  is  said  to  be  little  destructive — a  cha- 
racter which  it  doubtlcBS  owes  to  its  small  size,  as  its  propensities  must  be 
similar  to  those  of  its  larger  kindred.  In  the  south,  this  species  is  represented 
by  the  Esox  Bavenclii;  in  Pennsylvania  and  the  west,  by  the  Esox  umbrosus 
and  Esox  cyplio.  * 

Although  several. other  species  of  Esocids  have  been  described,  they  are  but 
little  known,  and  must  be  passed  over  in  silence.  It  has  been  deemed  proper  to 
devote  this  much  of  time  to  the  consideration  of  the  more  common  species,  be- 
cause they  have  more  than  usual  interest  for  the  sportsman  and  fisherman,  and 
their  relations  and  names  have  been  by  no  means  satisfactorily  exposed  in  the 
existing  manuals  of  angling. 

Salnionids, — ^Although,  in  many  respects,  the  most  interesting  of  fishes,  little 
will  be  here  said  of  the  Salmonids,  as,  on  account  of  the  interest  they  have  ex- 
cited, and  the  attention  consequently  paid  them,  they  a^d  their  habits  are  better 
known  than  almost  any  other  fish,  and  information  respecting  them  is  both 
abundant  and  readily  accessible.  It  is,  indeed,  their  propagation  which  has 
chiefly  interested  pisciculturists,  and  a  large  part  of  the  literature  of  pisciculture 
is  devoted  to  the  consideration  of  the  propagation  and  dissemination  of  the  salmon 
and  trout.  I  shall  here,  therefore,  restrict  myself  to  a  few  remarks  having  refer- 
ence to  the  relations  of  genera  to  the  family,  or  in  correction  of  erroneous  state- 
ments current  in  popular  manuals. 

Every  one  is  familiar  with  the  form  of  the  salmon  and  trout,  and  they  are 
typical  representatives  of  the  family — all  offering  the  same  general  form 
Their  body  is  covered  with  scales  which  have,  generally,  entire  ed^.  The 
head  is  scaleless,  the  suborbital  bones  moderate  and  not  covering  the  cheeks, 
and  the  margin  of  the  upper  jaw  is  formed  by  the  intermaxillary  bones  in 
front,  and  on  the  sides  by  the  maxillary.  With  these  characters  is  also 
always  associated  a  small  adipose  or  fatty  dorsal  flnlet,  situated  far  behind. 
But  the  adipose  fin  has  not  that  value  as  a  distinctive  character  which  has 
been  claimed  for  it,  as  not  only  the  catfish  of  the  United  States,  but  pecu- 
liar fish  of  rather  small  size,  having  some  superficial  resemblance  even  to 
the  Salmonids,  but  very  Avidely  differing  from  them,  also  have  it,  and  it  is 
common  to  several  other  types  represented  elsewhere.  Fishes  closely  related 
to  each  in  other  families  are  diflerentiated  likewise  by  the  presence  or  ab- 
sence of  such  a  fin,  the  European  catfish,  for  example,  having  no  such 
appendage. 

The  family  thus  limited  is  almost  enturely  to  the  Arctic  and  north  temperate 
regions.  A  single  aberrant  form,  remotely  allied  to  the  smelts  and  capelins, 
{lietropinna  Bichardsonii,)  inhabits  the  seas'  of  New  Zealand,  and  it  has  been 
positively  affirmed  that  a  trout  named  ScUnio  gracilis  iahabits  the  river  De  la 
Mana,  of  Guiana,  and  that  a  specimen  was  sent  thence  to  the  Museum  of  Natm-al 
History,  at  Paris;  but  notwithstanding  the  positive  statement  as  to  the  last,  there 
is  still  cause  for  doubt  as  to  its  correctness,  and  that  habitat,  at  least,  needs  con- 
firmation. ^ 
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The  Salmonids  are  naturally  grouped  in  several  divisions,  characterized  by 
structural  peculiarities  which  are  coincident  witli  features  which  the  eye  seizes, 
but  which  have  not  always  been  recognized  in  the  exposition  of  their  systematic 
relations. 

Salmonines, — First  and  foremost  wehave  the  typical  Salmonids,  or  sub-family 
of  Salmonines.  In  these,  the  form,  as  well  as  the  position  of  the  fins,  is  essen- 
tially  the  same  as  in  the  trout  and  salmon.  The  stomach  is  continuous  with  the 
oesophagus,  and  behind  has  no  ccecal  prolongation,  but  is  simply  cur\'eil  fon\'ard 
and  defined  by  a  strangulation  at  the  pyloric  extremity,  behind  which  numer- 
ous* slender  ccecal  diveilicula  of  the  intestine — the  so-called  pyloric  e«ca— 
originate  from  around  the  intestine.  The  teeth  are  acutely  conic,  but  vary  ex- 
,  tremely  in  size  as  well  as  in  presence,  and  may,  indeed,  be  said  to  be  absent  in 
some.  The  sub-family,  as  thus  defined,  embraces  the  genera  Salmo,  (the  salmon 
and  trout,)  ThymaUuSy  (the  graylings,)  and  CaregonuSj  (the  white-fish,)  as  well 
as  several  closely  related  to  those  tjrpes,  but  distinguished  by  minor  difl'ei'enccs. 
Alt  the  representatives  of  this  group  ai*e  either  permanent  inhabitants  of  fresh 
waters  or  resort  to  them  to  breed. 

Plecoglo$sines, — A  very  peculiar  form  {Plecoghssince)  may  here  be  noticed,  as 
it  has  been  approximated  to  the  Salmonines,  although  exhibiting  some  very 
strange  characteristics.  A  single  species  is  known,  and  has  only  been  found  in 
the  seas  of  Japan  and  Formosa.  It  has  the  general  form  of  the  salmon  as  well 
as  arrangement  of  the  fins,  but  is  distinguished  by  its  remarkable  dentition. 
The  teetn  are  minute  on  the  intermaxillary  bones  and  on  the  tongue,  wbicli 
organ  is  very  small,  but  the  teeth  of  the  maxillary  and  lower  jaw  are  ^nde, 
trmicated,  and  lamellifonn,  inserted  in  folds  of  the  skin  and  movalile,  and  them- 
selves lamellated  and  serrated.  Tho  pyloric  caeca  are  excessively  fine  and 
numerous.  It  is  a  small  fish,  of  no  great  economical  value,  and  has  been 
named  Plecoglossus  altivelis. 

Argentines, — The  smelts  and  capelins  form  another  tribe,  (ArgefifinimSj)  and 
are  distinguished  by  having  a  stomach  terminating  behind  in  a  caecal  prolongation 
and  the  presence  of  comparatively  few  caeca*  (6-12)  around  the  pylorus.  The 
branchiostegal  rays  are  also  comparatively  few,  and  the  species  are  of  small  size, 
chiefly  inhabitants  of  the  sea ;  but  some  (the  smelts)  ascend  rivers,  and  even  live 
in  fresh-water  lakes.  The  color  of  most  species  is  a  browTiish  or  greenish  silvery. 
Although  several  of  the  species  are  excellent  as  food,  they  scarcely  merit  the 
attention  of  the  pisciculturist,  except,  perhaps,  in  case  of  the  smelt, '(0*m€rM5.) 
It  would,  however,  be  desirable  to  secure  the  capelin  {BfaUotus  viUostis)  from  the 
ruthless  destruction  to  which  it  is  exposed  in  the  British  colonies. 

We  may  only  pause  to  add  that  of  the  salmon  alone  nearly  fifty  recorded  spe- 
cies are  found  in  the  fresh  waters  and  the  seas  of  North  America,  although  some 
species  may  yet  have  to  be  degraded  to  the  rank  of  simple  varieties  of  oMct- 
luiown  types.  These  belong  to  the  genera  Salmo,  Trutta,  Hyp»ifario,  and  On- 
corhynchus.  The  last  named  genus  comprises  a  number  of  species  inhabiting 
tho  seas  of  the  north  Pacific,  and  ascending  the  rivers  of  northwestern  America 
and  Siberia  in  the  breeding  season.  They  are  large  species,  like  tho  salmon, 
and  distinguished  by  tho  excessively  hooked  jaws  of  the  males  in  the  breeding 
season,  as  well  as  by  the  increased  number  of  rays  in  the  anal  fin,  (15-18.)  The 
whitefish  represent  two  genera,  one  {Coregonus)  distinguished  by  tho  small  mouth 
and  projecting  snout,  and  the  other  (Argyrosomus)  characterized  by  a  larger 
month  and  projecting  lower  jaw.  The  species  of  the  latter  are,  in  some  places, 
especially  in  the  great  lake  region,  known  as  **  herring."  Two  other  genera  are 
much  more  confined  in  their  geographical  distribution ;  one,  embracing  the  graj- 

•  The  jpraylinps  have  cccca  in  exceptionally  small  nnmber,  comparatively. 

t  In  one  form  {Situs  Ascanii)  there  arc  sometimes  as  Aany  as  twenty  small  casca. 
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fs,  (TJipnidnuSj)  is  common  to  America  and  Europe,  but  the  American  species, 
ou^h  several  in  number,  are  rare  and  scarcely  known,  contrasting  strongly 
th  the  congener  of  Europe,  which,  although  likewise  limited  in  distribution, 
joys  great  celebrity  as  a  game  and  savory  fish.  Report  gives  the  same  high 
[iracter  to  one  of  the  American  species,  {ThymaUus  signifer^)  but  this  is  a  species 
ifined  to  the  high  northern  and  Uttle  accessible  regions  between  Mackenzie  s  and 
3  Welcome  rivers.  The  other  species,  found  in  Lake  Ontario  and  the  State 
Michigan,  have  not  been  reported  on  as  to  their  game  or  edible  qualities, 
le  second  genus,  to  which  the  name  Stenodus  has  been  given,  embraces  a  spe- 

8  of  the  Mackenzie  river,  well  known  to  the  inhabitants  and  travellers  of  that 
pon  as  the  ^inconnu" — the  Stenodus  Mackenzie  of  naturalists. 

Cyprinids, — Of  this  family,  the  carp  and  gold-fish,  as  well  as  the  shiner, 
ce,  roach,  &c.,  are  examples.  They  are  familiar  to  all,  and,  as  they  have 
:le  to  recommend  them,  in  a  practical  point  of  view,  must  be  passed  over 
th  little  notice.'  Few  species  of  the  family  found  in  the  United  States,  on 
s  side  of  the  Rocky  mountains,  attain  the  large  size  which  manv  of  the 
ux)pean  species  reach  j  but  on  the  western  slope,  where  they  are  the  chief 
sh  water  fishes,  they  rival  or  surpass  their  European  relations  in  size,  and  are 
economical  value.  Of  the  eastern  species,  those  of  SemotiluSj  generally 
own  under  the  names  of  "wind-fish,"^*  chub,"*  &o.,  attain  a  goodly  size, 
d  furnish  much  sport  to  the  angler.  The  shiners,  dace,  *&c.,  are  favorite 
tijects  for  the  exercise  of  juvenile  skill  in  angling. 

One  of  the  European  carps  has  been  successfully  domesticated  in  this  country; 
d,  if  it  is  simply  desired  to  possess  a  fish  that  will  live  almost  anywhere,  feed 
ve^tables  and  refuse,  and  is  of  a  peaceful  disposition,  will  grow  rapidly  and 
ain  a  moderate  size,  all  the  conditions  are  offered  by  this  fish.     If,  however, 

9  of  delicate  and  savory  quality  is  desired,  this  \^nll  be  found  to  bo  deficient; 
d,  as  in  Europe,  the  most  important  part  of  its  preparation  for  the  table  will 
isist  of  the  sauce  in  which  it  is  served. 

The  gold-fish  (Carassias  auratus)  is  well  known  as  an  ornament  of  the  par- 
and  drawing-room,  and  of  small  ponds ;  it,  too,  has  been  domesticated,  and  is 
andant  in  the  vicinity  of  most  of  the  older  cities  of  the  country. 
Space  forbids  attention  to  the  hosts  of  small  species  of  this  large  family  found 
onghout  the  country,  as  most  of  the  species  are  of  no  practical  value,  and 
iroely  merit  the  attention  of  pisciculturists. 

SUurids  or  cat-fislies. — The  family  of  Silurids  or  cat-fishes  is  a  very  large 
3,  embracing  species  found  within  the  seas  and  fresh  waters  of  almost  all 
aperate  and  tropical  countries.  Europe,  at  least  in  its  central  and  western 
^icms,  has  only  a  single  species — the  Silurus  glanis — which  is  not  found  in 
»  British  islands.  But  in  North  America,  almost  every  stream  and  pond  is 
labited  by  species,  and  they  are  among  the  most  characteristic  of  our  fishes, 
ey  belong  to  a  peculiar  group,  very  distinct  from  that  of  which  the  European 
icies  is  the  type.  All  in  this  country  have  a  moderately  elongated  body,  the 
il  fin  long,  but  entu'ely  separated  from  the  caudal  fin,  an  adipose  dorsal  fin, 
I  the  head  has  eight  barbels — two  originating  behind  the  posterior  nostrils, 
r  below  the  chin,  and  the  two  very  long,  characteristic  ones,  terminating  the 
xillaries,  and  issuing  from  the  comers  of  the  mouth.  The  roof  of  the  mouth 
inarmed,  or  destitute  of  teeth. 

The  numerous  species  embraced  in  this  group  are  distinguished  among  thcra- 
ves  by  secondary  characters  which  have  caused  their  combination  into  four 

These  names,  however,  are  very  iDdiscriminately  applied,  and  are  very  often  fastened  on 
Irelj  different  species.  The  sun-fish,  tor  example,  shares  the  name  ** bream**  wiih  a 
riuid,  and  the  name  chub  is  indiscriminately  applied  to  the  fish  here  noticed  and  a  species 
ucker  {moxostoma  oUongum,)       * 
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Bubordinato  groups  or  genera.  One  (Amiurus)  is  known  by  its  large  head, 
covered  with  a  thick  skin,  and  its  comparatively  short,  obese  body,  and  broad, 
rounded,  or  squarish  caudal  fin;  to  this . belong  the  common  catfishes  of  the 
Eastern  and  Atlantic  States,  (Amiwnis  catuSy  A,  Dekai/ii,  A.  atraritisj  and 
several  related  species  inhabiting  the  west  and  the  JVIississippi  basin. 

Rehited  to  these  are  species  with  a  smaller,  neater,  and  less  flattened  head,  the 
skin  of  which  is  thin,  and  does  not  conceal  the  bones,  and  which,  moreover,  is 
connected  by  an  immovable  bridge  with  a  flat  bone- — the  head  of  the  interspinals — 
in  front  of  the  dorsal  fln ;  the  body  is  slender  and  rather  elegant  in  shape,  and 
the  caudal  fin  is  forked.  To  this  belong  the  "blue,"  "silver}^,"  and  ** channel- 
cats"  (Ictalurus  cosrulescenSj  &c.)  of  th^  Ohio  and  Mississippi  liwins,  and  the 
great  lakes.  The  species  attain  a  larger  size  than  the  others,  some  weighing  as 
*  much  as  one  hundred  and  fifty  pounds,  or  even  more,  it  is  said.  They  are  also 
much  superior  to  the  others  as  food. 

A  third  form  is  peculiar  to  the  Mississippi  basin,  and  is* distinguished  by  the 
flat,  oblong  head,  the  much  longer  body,  fine  teeth,  and  nine  ventral  rays ;  the 
skin  has  a  peculiar  unhealthy  appearance,  and  is  thick.  The  species  is  called 
"  mud-cat,"  at  least  in  Ohio,  and  is  not  esteemed  for  food,  perhaps  rather  on  ac- 
count of  its  disgusting  appearance  than  for  any  sound  reason.  The  scientific 
name  is  Uopladelus  Umosus, 

A  fourth  genus  (Noturus)  comprises  the  species  known  as  "  stone-cats,"  and 
which  are  the  objects  of  considerable  fear  to  many,  on  account  of  the  severe 
wounds  which  they  can  inflict.  They  may  be  recognized  by  their  depressed  oval 
head,  with  a  cross- like  crease  behind  at  the  nape  and  the  middle  of  the  head,  and 
especially  by  the  long,  adipose  fin  almost,  or  quite,  united  to  the  caudal,  and  by 
the  eel-like  foim  of  the  latter.  The  spines  of  the  fins  are  short,  acute,  and  not 
serrated,  and  inflict  the  dreaded  woimds.  Species  are  found  in  most  of  the  States, 
except  the  north  and  northeast,  but  are  rather  rare ;  they  have  no  economical 
value.  The  species  of  the  east  is  Noturus  gyrimis;  that  of  the  west,  N,  flavus; 
and  that  of  the  south,  N.  leniniscatus. 

Although  the  cat-fishes  ai'e  rather  despised  by  many,  they  are  by  no  means  the 
most  contemptible  fishes  as  food,  and  the  channel-cats  have  really  superior  merit; 
and  there  are  many  ponds  which  now  only  nourish  eels,  and  species  of  no  value, 
in  which  they  might  readily  bo  introduced,  for  cat-fishes  will  thrive  where  others 
would  die,  and  it  may  be  assumed  that,  wherever  eels  will  live,  cat-fishes  will. 
The  European  cat-fish,  or  the  "  wels"  of  the  German,  is  generally  highly  esteemed ; 
and  fishes  not  very  remotely  related  to  these — the  cascadmus  of  Trinidad  and 
South  America  (CalUcMhys  and  Uoplosicrnum  sp.) — are  so  highly  esteemed 
that,  in  the  island  mentioned,  their  excellence  is  intended  to  be  expressed  in  the 
saying,  that  ^4ie  who  eats  of  the  cascadura  will  die  in  the  island."  As  Uio  cat- 
fishes  are  very  tenacious  of  life  and  hardy,  it  wdll  be  sufficient  to  intioduce  a  few 
paira  in  a  pond  which  it  is  desired  to  stock,  and  they  will  doubtless  be  able  to 
take  care  of  themselves,  and,  if  favorable  breeding  grounds  are  offered,  will 
multiply.  The  habits  of  the  fishes  are  very  interesting,  and  I  have,  for  hours, 
watched  the  old,  with  young  swimming  round  in  a  dense  cloud,  and  gradually 
moving  off*  from  shallow  to  comparatively  deep  water.  The  old  are  assiduous 
in  the  care  of  their  young. 

Other  Fislies. — Thus  have  wo  passed  under  review  the  American  fresh  water 
fishes  which  most  merit  the  attention  of  the  pisciculturist.  Did  space  allow,  an  in- 
quiry into  the  merits  of  others  might  be  interesting ;  but  as  none  are  pre-eminent  for 
the  excellence  of  their  flesh,  we  pass  them  by  in  silence.  We  may  only  recall  that 
the  eels  have  been  the  subject  of  much  attention  on  the  part  of  European  pisci- 
culturists, and  waters  in  which  better  species  cannot  be  advantageously  intro- 
duced would  easily  support.  The  Buffalo  perches,  ( Haploidonotus  grunnienSf 
&c.,)  tbe  Etheastomids,  the  Per^sids,  the  Cyodortids,  the  Umbrids,  the  Cypri- 
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nodonts,  the  Catastomids,  &c.;  mast^  for  the  same  reason,  be  passed  by  ^th  total 
neglect. 

THE  GOTTBAMI. — ^ITS  HABITAT,  OB  NATIVE  COUlTrRY. 

Among  foreign  fishes,  none  has  excited  so  mnch  interest,  in  an  economical 
point  of  view,  or  has  been  the  subject  of  so  many  attempts  at  acclimatization 
among  the  French,  as  the  celebrated  Gourami — the  Osphromenus  gourami  of 
naturalists.*  A  somewhat  extended  notice  of  its  peculiarities  and  relations  to 
other  fishes,  its  habits,  and  of  the  attempts  made  to  acclimatize  it  in  France  and 
her  colonies  will,  therefore,  doubtless  be  acceptable. 

The  native  home  of  the  Churami  is  the  fresh  waters  of  the  Malaccan  islands — 
Java,  Madura,  Sumatra,  and  Borneo ;  and  from  the  inhabitants  of  those  island^ 
we  derive  the  name  as  well  as  the  fish  itself.t  It  has  been  attributed  as  a  native 
to  China,  but  erroneously.  It  has  been  introduced  into  China,  however,  as  well 
as  into  Pinang,  Malacca,  Mauritius,  Reunion  or  Bourbon,  Martinique,  and 
Cayenne.  The  Gourami  attains  a  very  large  size,  and  reaches,  it  is  saidy  five 
or  even  six  feet  in  length,  and  a  weight  of  more  than  110  pounds.  It  may  bo 
readily  understood,  however,  that  it  attains  these  large  dimensions  only  under 
very  fevorable  circumstances,  and  fish  of  twenty  pounds  weight  are  not  very 
conunon. 

The  Gourami  belongs  to  a  family  of  fishes  which  has  always  provoked  interest 
by  the  singular  adaptations  for  holding  supplies  of  water  in  peculiar  reservoirs  or 
organs  developed  from  the  first  of  the  gill  arches,  and  which  has  obtained  ibr 
the  family  the  name  of  fishes  with  labyrinthiform  '*  pharyngeals,''  or  Labyrinthici. 
like  other  bony  fishes,  the  Grourami  and  its  kindred  have  four  cartilaginous 
arches,  and  each  of  these  bears  on  the  external  or  convex  edge  a  gill  which  is 
double,  or  composed  of  two  leaflets;  behind  these  arches  are  two  somewhat  flat- 
'  tened  bones,  contiguous  at  their  internal  edges,  and  bearing  minute  teeth,  called 
the  lower  pharyngeal  bones,  and  above,  connected  with  the  ends  of  the  posterior 
gill  arches,  are  other  flat  teeth-bearing  bones  known  as  the  upper  pharyngeals — 
these,  too,  are  shared  with  most  fishes;  but  in  addition  to  these,  a  peculiar  super- 
branchial  organ  is  developed  from  the  third  or  terminal  portion,  or  articulation 
of  the  first  branchial  or  gill  arch ;  this  organ  is  composed  of  thin,  more  or  less 
expanded  laminas,  or  leaJoets,  which  form  more  or  less  complicated  chambers  or 
cavities.  These  chambers  receive  and  contain  a  supply  of  water  which  frimishes 
suflicient  to  moisten  the  gills  and  enable  them  to  perform  their  fimctions  of 
aerating  the  blood  long  after  the  fish  has  been  isolated  from  the  water;  this 
structure  is  also  associated  with  contr^pted  branchial  apertures  or  gill  holes, 
while  the  gill  covers  are  closely  appressed  to  the  shoulders,  and  the  fish  is  thus 
enabled  still  better  to  eke  out  its  supply  of  water.  As  a  consequence  of  this 
beneficent  provision,  we  find  that  the  fishes  of  this  family  are  enabled,  in  an 
extraordinary  degree,  to  sustain  deprivation  of  water,  and  that  some  at.  least  can 
leave  the  waters,  or  the  places  now  dried  up  which  they  have  inhabited,  and 
travel  on  land  for  some  distance,  to  seek  more  favorable  resorts.  It  is  to  this 
frumly  that  the  celebrated  climbing  fish  of  the  East  Indies  (Andbas  scandensj 
belongs;  and  to  this  same  family  equally  belongs  the  Pla  Kat  of  Siam,  (Betta 
pugnaxj)  which  is  raised  by  the  Siamese  for  game  purposes,  individuals  of  the 
species  being  pitted  against  each  other,  and  fighting  with  as  much  vim  and  ani- 
mosity as  their  warm-blooded  rivals,  the  game-cocks.     Still  another  species  (the 

.  ■  i 

*  This  species  is  also  known  as  the  Osphromenus  dfax,  bat  the  prior  name  is  that  here 
adopted, 
t  The  proper  pronunciation  would  be  best  indicated  hjgurahmee. 
27 
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Macropodus  viridi  auratus)  is  said  to  be  reared  for  ornamental  purposes  by  the 
Chinese,  like  the  goldfish,  and  its  beauty  is  sufficient  to  entitle  it  to  such  a  dis- 
tinction. On  account  of  the  interest  attached  to  these  fishes,  figures  on  with  the 
climbing  fish  fAnabas  scandensj  and  the  Macropodus,  axe  here  given,  and  these 
will  give  a  tolerably  fair  idea  of  the  extent-  of  variation  in  the  family. 

In  form  these  fishes  somewhat  resemble  the  Gentrarchids,  or  sunfishes,  of  our 
streams  and  ponds.  They  differ  estremely  among  themselves  in  the  deveolpment 
of  the  fins;  this  is  especially  the  case  with  respect  to  the  dorsal  or  back  fin,  for 
in  some  it  occupies  the  whole  length  of  the  back,  while  in  others,  as  the  Pla  Kat, 
it  is  confined  to  a  short  space  near  the  middle ;  the  anal  and  ventral  fins  are  little 
less  variable,  but  it  would  lead  us  too  far  to  detail  such  modifications. 

CJiaracteristics. — The  Churami  may  be  said,  in  general  terms,  to  somewhat  re- 
semble a  rock  bass  or  sunfish,  but  having  a  smaller  head  and  a  still  smaller  mouth 
comparatively,  a  very  long  anal  fin  reaching  from  the  breast  nearly  to  the  base 
of  the  caudal  fin,  and  the  ventral  fins  inserted  nearly  on  a  line  with  the  pectoral, 
the  first  soft  ray  being  very  long,  lash-like,  and  almost  or  quite  equalling  the  whole 
length  of  the  fish.  There  are  from  eleven  to  thirteen  spines,  and  an  equal  num- 
ber of  soft,  jointed  rays  in  the  dorsal  fin,  while  the  anal  has  from  nine  to  twelve 
spines,  and  &om  nineteen  to  twenty-one  soft  rays ;  the  ventral  fin  has  a  spine  and 
five  rays,  the  first  of  which  is  the  elongated  one  already  referred  to ;  the  others 
ai'o  short  and  small.  The  color  of  the  old  is  a  nearly  uniform  dark  olive  green 
or  brown,  but  the  young  is  ornamented  by  seven  to  nine  slightly  oblique  blackish 
bands  crossing  the  body ;  at  the  base  of  the  pectoral  fin  there  is  a  distinct  black 
spot,  and  another  roundish  spot  exists  on  the  side  of  the  caudal  peduncle  in  firont 
of  the  fin  and  above  the  lateral  line.  The  jaws  are  armed  with  a  bai^d  of  fine 
teeth ;  the  roof  of  the  mouth  is  smooth. 

The  Gouramij  in  its  native  country,  has  always  been  esteemed  for  the  delicacy 
of  its  flesh,  and  Gonunerson,  the  traveler,  to  wnom  we  are  indebted  for  our  first 
precise  description  of  the  fish,  has  in  rapture  exclaimed  that  he  never  tasted, 
among  either  salt  or  fresh  water  fishes,  one  more  exquisite  in  flavor  than  the 
Churami — ^^  nihil  inter  piaces  turn  tnarims  turn  fluviatiles  exquisiHus  unquam 
degustavi!^  In  such  esteem  is  it  held,  that  the  Dutch  colonists  at  Batavia  are 
said  to  keep  them  in  very  large  earthen  jars,  removing  the  water  daily,  and  feed- 
ing it  with  aquatic  plants  or  herbs,  and  especially  the  one  called  Pistia  natans, 
a  species  belonging  to  the  Araceee  or  Arum  family. 

In  a  state  of  freedom,  the  Gourami  lives,  by  preference,  in  warm,  still,  or  stagnant 
and  somewhat  muddy  wat^.  It  is  very  sensitive  to  changes  of  temperature,  and 
even  in  the  island  of  Bourbon  retreats  in  the  winter  toward  the  bottom  of  the 
ponds  where  the  water  is  warmest,  and  burying  itself  in  the  mud,  if  present, 
seems  to  remain  in  a  torpid  state  wiiile  the  cold  lasts.  The  greatest  heat  ap- 
parently does  not  incommode  it,  and  in  summer  it  ascends  to  the  surface  of  the 
water,  basking  in  the  sun,  and,  often  protruding  its  mouth  above  the  water, 
swallows  the  atmospheric  air.^ 

While  the  Gou/rami  is  essentially  a  vegetarian,  and  its  diet  is  indicated  by  the 
extremely  elongated  intestinal  canal,  which  is  many  times  folded  on  itself,  it  does 
not  con&ie  itself  to  any  special  plants,  nor,  indeed,  to  the  vegetable  kingdom, 
for  its  B^IPP^y  of  food,  and  on  account  of  its  miscellaneous  feeding  has  obtained 
from  th^  French  the  epithet  of  water  pig,  or  Pore  des  rivicrs.  Besides  the  leaves 
of  the  Pi8tia>  already  mentioned,  and  all  other  species  of  araceie  which  it  seeks 
with  avidity,  it  will  eat  cabbage,  radish,  carrot,  turnip  and  beet  leaves,  lettuce, 
and  most  of  the  wild  plants  which  grow  in  the  water,  nor  does  it  refuse  earth- 
worms, frogs,  or  even  cooked  meats. 

In  its  movements,  the  Gourami  is  usually  slow,  swimming  leisurely  and 
majestically  along,  and  takes  its  time  in  making  its  meal ;  it  is,  however,  capable 
of  rapid  movements,  and  when  frightened  or  distm'bed,  will  dart  away  with  great 
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flwiftnesf) ;  when  firgt  confined  in  narrow  qnarters,  it  will  also  attempt  to  escape 
by  leaping  out  of  tho  water.     It  will  take  the  hook  baited  with  wonnB. 

In  its  sexual  relations,  and  tho  care  which  it  takes  of  its  egg»y  it  somewhat 
resembles  tho  sunfishes  of  temperate  North  America  and  the  Cichlids  of  the 
warmer  portions  of  the  continent  and  of  Africa.  In  spawning  time,  the  males 
and  females  pair,  and  each  pair  select  a  suitable  place  and  constnict  a  rude  nest. 
^*  Like  all  intelligent  animals,  it  will  only  propagate  when  it  is  insured  a  siut- 
able  temperature  for  its  eggs  and  young — a  fit  retreat  wherein  to  build  its  nest, 
with  vegetation  and  mud  to  make  it,  and  the  aquatic  plants  suitable  for  the  food 
of  the  young.  The  bottom  must  be  muddy,  and  tho  depth  variable ;  in  one  place 
at  least  a  yard,  or  metre,  and  convenient  to  it,  several  metres  deep.  It  prefers 
to  make  its  nest  in  tufts  6f  the  grass  called  Panicum  jumentoruin,  which  grow 
on  the  surface  of  the  water,  and  whoso  floating  roots,  which  rise  and  fall  with  the 
tide,  form  natural  galleries,  under  which  the  iish  may  conceal  itself.''  In  one  of 
the  comers  of  the  ponds,  among  the  plants  which  grow  there,  tho  Gourami 
attaches  a  spherical  nest,  composed  of  plants  and  mud,  and  resembling  in  form 
those  of  certain  burds. 

These  nests  are  about  fourteen  centimetres,  or  between  Ave  and  six  inches,  in 
length;  the  male  and  female  labor  assiduously  in  its  construction,  and  continue 
their  toils  till  it  is  completed.  In  five  or  six  days,  or  a  week  at  furthest,  it  is 
finished.  This  aptitude  of  the  Gourami  to  make  a  nest  is  facilitated,  when  the 
pairing  season  has  arrived,  by  placing  in  the  water,  almost  at  the  surface,  a  large 
branch  of  bamboo,  (Bambush  arutidinaceaj  Wild.,)  to  which  are  attached  bundles 
of  fine  dog's-tooth  grass.  Tho  Gourami  takes  this  grass  and  forms  with  it  its 
nest  in  the  branches  of  tho  submerged  bamboo,  in  tho  same  way  that  the  silk-worm 
avails  itself  of  the  branch  which  is  presented  for  it  to  make  its  nest  on.  Toward 
the  end  of  the  months  of  September  aad  of  March,  in  the  island  of  Bourbon, 
propagation  takes  place*  The  nest  made,  the  female  deposits  its  eggs,  of  which 
there  are  from  about  800  to  1,000.  After  the  eggs  have  been  deposited,  and 
while  they  are  becoming  matured,  the  parents  remain  near  the  nest,  prepared  to 
drive  away  intruders. 

Tho  eggs  are  soon  hatched,  and  the  young  then  find  in  their  nest  "a  refuse 
where  they  are  free  from  a  thousand  dangers  which  would  threaten  them  for  the 
first  days  of  their  life.  Besides,  they  find  in  the  macerated  vegetable  matter, 
which  partlv  composes  their  nest,  their  earliest  food,  and  which  is  most  suitable 
for  their  delicate  condition.  Soon  afterwards  they  make  short  excursionB  from 
the  nest  under  the  guidance  of  the  mother  fish,  who  is  prepared  to  give  them  aid 
in  case  of  need.  They  do  not  disperse,  but  keep  together  in  bands.  Tho  young 
still  retain  the  yelk-bags,  which  tmil  behind  like  two  long  appendages  from 
below  the  anterior  portion  of  the  belly,  and  seem  to  assist  tnem  in  maintaining 
their  equilibrium." 

The  rate  of  growth  is  not  rapid,  and  at  the  age  of  three  years,  tho  fish  is  only 
about  nine  inches,  or  twenty-two  centimetres,  long;  but  at  that  age  it  is  said  to 
be  able  to  propagate  its  race.  Those  kept  in  vases  or  small  ponds  are  still 
slower  in  their  growth,  which  is  even  arrested  at  a  comparatively  small  size. 
The  small  fishes  are  most  esteemed  as  food.  Their  flesh,  it  may  be  added,  is 
firm,  and  of  a  pale  straw  or  yellowish  color. 

Atfem2)t8  to  acclimatiee  the  Gourami. — In  such  esteem  has  this  fish  been  held 
that  none,  save  the  goldfish,  has  been  the  subject  of  more  exertions  to  acclimatize 
in  different  countries,  and  if  wo  literally  accept  the  word  exertion^  even  the  gold- 
fish cannot  be  excepted,  for,  although  it  is  tnie  that  that  species  has  been  more 
generally  introduced  into  foreign  waters,  little  or  no  exertion  seems  to  have 
been  necessary  to  efiect  that  object.  The  history  of  the  attempts  and  success  in 
the  acclimatization  of  the  Gourami  may  not  only  be  useful  with  reference  to 
eventual  efibrts  to  introduce  it  into  the  United  States,  but  the  experience  gained 
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may  bo  of  advantage  in  the  treatment  of  others.  A  somewhat  extended  narrative^ 
compiled  from  the  writings  of  Gavier,  Bufz  de  Lavison,  Angoste  Vinson,  and 
others,  is  therefore  submitted. 

As  akeady  remarked,  the  Crourami  is  now  found  in  southern  China,  but  has 
been  probably  introduced  into  that  country,  although  the  date  and  circumstances 
of  its  acclimatization  are  unknown  to  us.  It  has  Ekewise  been  introduced  into 
some  of  the  islands  of  the  <same  archipelago  and  near  those  of  which  it  is  a 
native.  But  the  history  of  its  introduction  into  the  dominions  of  the  French  in 
different  quarters  of  the  world  is  better  known  and  of  greater  interest. 

The  first  effort  on  the  part  of  the  French  of  which  we  have  knowledge  was 
made  in  1761,  when  several  naval  officers— chief  of  whom  were  (Captains 
De  Surville,  Joannis,  and  De  Magny — took  some  fishes  to  the  Isle  of  France  or 
Mauritius,  but,  it  is  said,  rather  for  the  gratification  of  the  sight  and  for  exhibition 
in  vases  than  with  reference  to  its  eventual  naturalization  in  the  island.  M.  De 
C^r^,  who  has  been  accredited  with  the  introduction  of  the  goldfish  into  France, 
and  who  was  at  the  time  mentioned  commander  of  the  French  troops  in  the 
island,  also  interested  himseK  in  the  introduction  of , the  species.  Individual  fish 
placed  in  ponds  propagated;  some  escaped  into  the  contiguous  streams,  and 
the  species  had  become  already  domiciliated  in  tlie  island  when  Commerson,  the 
naturalist  traveler,  visited  it  in  1770. 

The  Gourami  was  next  introduced  into  the  neighboring  island  of  Bourbon  or 
Reunion  in  1795,  at  first  through  the  efforts  of  M.  Desmanieres,  a  resident  of  the 
island,  and  who  imported  specimens  from  Mauritius ;  but  his  example  was  soon 
followed  by  others.  His  experience  has  been  given  by  Mr.  Vinson,  and,  on 
account  of  its  important  bearing  on  the  subject  of  its  acclimatization  in  other 
lands,  is  repeated  in  his  own  words.  M.  Desmanieres  had,  "on  his  estate  of 
Bellevue,  situated  on  the  upland  of  the  quarter  Sainte- Suzanne,  a  magnificent 
natural  body  of  water  with  two  islets  abounding  in  aquatic  plants.  Everything 
appeared  to  be  propitious  for  the  raising  of  the  Gourami,  but  the  low  temperature 
of  this  part  of  the  island  had  not  been  taken  into  consideration.  The  fishes 
lived,  but  did  not  propagate.  M.  Desmanieres  at  first  thought  that  the  large 
size  of  the  pond  might  be  the  cause  of  this,  and  he  had  made  two  vivaiia,  which 
may  yet  be  seen,  and  which  were  supplied  by  the  largo  pond.  In  these  vivaiia 
the  Gouramis  were  placed,  but  the  result  was  no  more  fortunate.  Ho  received 
firom  the  Isle  of  France  additional  fishes,  but  still  had  no  success.  Finally,  having 
transferred  his  fishes  into  a  vivarium  near  the  sea-shore,  he  succeeded  in  inducing 
propagation.  This  experiment  had,  however,  taken  thirty  years,  and  during 
this  time,  success  in  propagating  the  species  in  the  island  had  become  despaired 
of.  As  has  been  seen,  acclimatization  often  depends  on  causes  very  simple  in 
appearance,  but  which  are  only  discovered  after  a  long  time.  Since  the  period 
named,  the  fish  has  been  widely  spread  through  the  island,"  and  is  now  abundant. 

The  next  earnest  attempt  to  introduce  the  species  into  a  distant  countiy  was 
made  at  the  instance  of  M.  Moreau  de  Jonnes,  who,  in  1818,  induced  the  "  min- 
ister of  marine  "  of  France  to  order  the  transportation  of  specimens  to  the  French 
possessions  in  the  West  Indies.  Accordingly,  in  April,  1819,  a  hundred  small 
fishes  were  intrusted  to  the  care  of  M.  De  Mackau,  captahi  of  a  store-ship— ic 
Crolo — and  the  interest  and  zealous  care  manifested  by  that  officer  ^\'ero  rewarded 
by  the  comparatively  slight  loss  of  only  twenty-three  fishes  dming  the  entire 
voyage  to  the  West  Indies;  and  when  it  is  recalled  that  a  slight  blow,  an  abra- 
sion of  the  sides,  or  loss  of  a  scale  may  cause  death,  and  the  difficulty  of  adjust- 
ing the  supply  of  fresh  water,  &c.,  to  their  necessities  is  taken  into  consideration, 
the  small  percentage  of  the  lost  must  be  considered  as  remarkablo.  Of  the 
seventy-seven  which  remained  alive,  twenty-six  were  distributed  io  the  islands 
of  Martinique  and  Gaudeloupe  severally,  and  twenty-five  to  tlie  colony  of  Cay- 
enne.    The  fortunes  of  the  strangers  in  their  new  places  of  abode  were  various. 
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Cuvier  and  Valenciennes,  in  the  seventh  volume  of  their  "Histoire  Nature! lo 
des  Poissons,"  published  in  1831,  acknowledge  the  reception  of  one  of  the  fishes 
originally  taken  from  Isle-de-France  to  Cayenne.  The  belief  that  then-  acclimatiz- 
ation in  America  had  succeeded  has  even  found  utterance  in  the  statement  as 
a  fact  which  has  obtained  currency  in  several  publications.  Although  the  fishes 
introduced  continued  to  live,  none  seemed  to  be  fruitful  in  their  new  quartere, 
and  there  is  no  published  evidence  that  any  individuals  of  the  species  are  now 
living  in  America.  We  have  the  fiillest  and  most  authentic  details  concerning^ 
its  fate  in  Martinique. 

The  little  fishes,  on  their  arrival  at  Martinique,  were  placed  in  a  large  basin 
of  fresh  water ;  the  largest  of  them  was  only  about  three  French  inches  long. 
Some  months  after,  they  were  transferred  to  a  small  pond  in  the  botanic  garden 
of  Saint  Pierre ;  all  were  still  alive  and  healthy,  and  had  attained  a  length  of 
from  ten  to  twelve  inches.  Their  subsequent  increase  was,  however,  much  less 
rapid,  and  ne^-ly  six  years  were  required  to  little  more  than  double  that  length, 
for  in  1827  the  largest  had  only  gained  a  length  of  fix>m  twenty-four  to  twenty- 
seven  inches.  The  subsequent  rate  of  increase  was  still  less  rapid,  as  mi^ht 
naturally  be  supposed  j  and  the  last  survivor  of  the  original  twenty-six,  which 
was  served  on  the  table  in  1846,  twenty-seven  years  after  its  arrival  at  Martinique, 
measured  about  a  metre  or  somewhat  more  than  thirty-nine  inches  in  length. 
None  of  these  fishes  had  been  able  to  propagate  their  race  in  the  island  during 
all  this  time.  Five  years  after  their  introduction,  a  formal  announcement  was, 
indeed,  made  that  numerous  young  Gourami  had  made  their  appearance  in  two 
broods,  at  intervals  of  only  six  months,  but  it  was  soon  discovered  that  the 
supposed  young  Gourami  were  native  fishes  that  had  gained  entrance  into  the 
preserves  of  the  Gourami.  The  sudden  revulsion  frx)m  the  hope  and  high  ex- 
pectations to  which  the  apparent  success  had  given  rise,  to  chagrin  and  despair, 
unhappily  reacted  on  the  poor  fishes,  and  was  doubtless  enhanced  by  the  ridicule 
which  the  exposure  of  the  nature  of  the  discovery  entailed  on  the  historian  of 
that  discovery,  and  which  engendered  a  proverbial  expression  in  the  island. 
The  prospect  of  propagating  the  Gourami  appearing  hopeless,  one  after  another 
was  caught  and  served  up  on  the  table  of  the  governor  when  a  distinguished 
guest  was  to  be  entertained,  and  thus  was  the  last  disposed  of  in  1846.  Although 
equally  full  details  have  not  been  published  concerning  those  introduced  into 
Guadeloupe  and  Cayenne,  no  greater  success  appears  to  have  rewarded  the  at- 
tempts to  propagate  the  species.  As  to  the  latter,  it  has  recently  been  stated 
that  the  fish  known  as  Connani  is  the  same  as  the  Gourami,  and  occm*s  abundantly 
in  the  rivers  of  Guiana,  but  the  Connani  is  evidently  an  entirely  different  fish, 
and  even  a  member  of  a  very  distinct  family. 

Repeated  attempts  have  been  made  in  recent  years  to  introduce  the  Gourami 
into  France,  Algiers,  and  Egj^t,  but  the  fishes  have  either  died  on  their  way  to 
their  respective  destinations,  or  have  survived  for  but  a  short  time  their  introduc- 
tion into  the  new  waters;  a  sudden  diminution  of  the  temperature  has  proved 
disastrous  in  its  results  to  them,  and  the  greatest  care  and  precaution  are  neces- 
sary to  protect  them  from  the  changes  of  the  weather.  The  last  attempt  to 
introduce  the  Gourami  into  France  which  has  come  to  the  knowledge  of  the 
compiler  was  made  in  the  spring  of  1865.  Nineteen  young  fishes,  in  a  glass  vase, 
were  consigned  to  the  steamer  running  between  Mauritius  and  Suez,  which  left  the 
former  place  on  the  20th  of  March.  All  survived  the  perils  of  the  voyage  as  far 
as  Alexandria ;  but  on  the  route  from  that  place  to  Marseilles,  where  a  compai*a- 
tively  low  and  unequal  temperature  prevailed,  eight  of  them  died.  Of  the  eleven 
that  arrived  in  safety,  one  other  died  the  followdng  night ;  but  the  fate  of  the  rest 
has  not  been  recorded  in  the  French  periodicals  yet  received  at  Washington. 

Eleven  young  Gouramis  were  also  safely  transported,  in  the  autumn  of  1S64, 
from  the  island  of  Mauritius  to  Algeria,  but  their  fate  is  likewise  unknown. 
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Attempts  have  been  made  to  introduce  the  gpecies  into  Egypt;  bnt  the  remilts, 
80  far  as  knowTi,  have  not  proved  favorable. 

The  interest  excited  in  the  Gouramiy  and  the  attempts  to  acclimatize  it,  have 
not  been  confined  to  the  French.  The  English  settlers  of  Australia  and  Tas- 
mania have  eildeavored  to  introduce  the  species  into  their  waters,  and  individuals 
have  survived  the  voj'age  to  those  distant  countries.  At  Victoria,  Melbourne, 
and  Ilobartstown,  there  are  acclimatization  societies  which  have  undertaken  tho 
Introduction,  into  their  respective  districts,  of  desirable  plants  and  animals; 
and  of  the  fishes,  tho  Gonrami  has  been  one  of  the  most  sought  for.  Individuals 
of  that  species  were  secured  for  Victoria,  through  the  exertions  of  a  merchant  of 
the  town,  but  the  history  of  the  undertaking  is  unknown.  At  Melbourne,  after 
unsuccessful  efforts,  the  Society  of  Acclimatization  finally  received,  from  Mauritius, 
eighteen  living  fish,  out  of  a  total  of  thirty  that  were  embarked  for  that  place. 
No  accessible  record  exists  of  its  introduction  into  Tasmania. 

The  impraciicahUity  qf  naturalizwg  it  in  cold  conntnes. — Such  is  the  history 
of  the  more  prominent  attempts  to  introduce  the  Gourami  into  foreign  waters. 
The  narrative  will  readily  demonstrate  that  its  acclimatization  in  even  warm 
temperate  countries  is  by  no  means  easy;  and  the  natural  inference,  result- 
ing from  a  study  of  the  fate  of  those  efforts,  is  that  it  will  be  useless  to 
attempt  its  domiciliation  in  countries  where  the  temperature  in  winter  is  suffi* 
ciently  low  to  allow  ice  to  form  on  the  streams.  If,  therefore,  it  is  desired 
to  introduce  the  fish  in  the  American  waters,  the  attempt  must  be  made  in  tho 
southern  States,  and  in  warm  and  protected  pools  or  ponds.  It  will  bo  doubtful 
whether  it  can  be  propagated  even  there  at  first,  and  the  habits  of  tho  species 
must  be  still  more  closely  studied  in  order  to  ascertain  why  it  should  have  proven 
sterile  in  the  West  Indian  islands  and  Cayenne.  It  cannot  have  been  on  account 
of  want  of  sufficient  heat,  for  the  mean  temperature  is  not  very  different  from 
that  of  Mauritius;  nor  can  it  be  duo  to  the  difference  in  time  of  the  seasons,  for 
the  species  has  been  successfully  acclimatized  in  China,  which  is  north  of  the 
tropics,  as  well  as  in  Mauritius  and  Reunion.  The  cause  of  sterility  is,  therefore, 
at  present  inexplicable ;  but  when  it  is  known,  it  may  perhaps  be  counteracted. 
It  would  appear  to  be  extremely  doubtful  whether  the  species  can  be  introduced 
and  reared  in  France ;  but  yet  it  must  bo  remembered  that  so  eminently  expe- 
rienced and  scientific  a  man  as  M.  Coste,  the  academician,  has  pronounced  the 
opinion  that  it  can  be  eflected,  and  he  has  published  instructions  to  guide  those 
to  whom  carriage  of  specimens  may  be  intnisted.  Possibly  by  persistence  of 
.effort,  and  by  selection  of  hardy  individuals  for  stock,  success  may  eventually 
be  attained ;  and  if  such  can  be  had  for  France,  there  seems  to  be  no  reason  why 
like  fortune  should  not  be  expected  in  the  United  States,  as  far  north  as  the 
latitude  of  Virginia.  Doubtless,  tho  fish  would  be  a  very  valuable  acquisition 
if  it  could  be  reared,  and  the  more  ^o  as  it  is  herbivorous,  while  the  most 
esteemed  fishes,  found  in  the  more  temperate  regions  of  the  United  States,  are 
more  or  less  carnivorous. 

Bules  for  transportation  and  introduction. — As  to  the  introduction,  it  would, 
probably,  be  more  readily  effected  by  tho  transportation  of  nests  with  the  ova, 
than  by  that  of  the  fishes  themselves,  and  such  a  course  would  at  least  require 
less  care  and  attention,  and  would  have  tho  additional  advantage  of  furnishing  so 
many  more  individuals  to  select  from.  If,  for  any  reasons,  it  is  preferred  to  experi- 
ment with  the  3'^oung,  the  smallest  should  be  chosen,  and  they  should  bo  placed 
in  wooden  or  earthenAvare  vessels;  the  latter  would  be  preferable,  and  those 
having  a  capacity  of  fi"om  ten  to  fifteen  gallons  would  perhaps  bo  best,  but  tubs 
or  casks,  when  periectly  clean,  may  be  used.  The  receptacle,  whatever  it  may 
be,  should  bo  susi>ended,  in  order  to  avoid  the  disturbance  of  its  contents  by 
the  incessant  rolling  of  the  vessel,  such  motion  being  prejudicial  to  the  welfare 
oi  the  fishes.     The  fishes  should  also  be  fed,  and  a  supply  of  suitable  plants 
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Bhonld,  therefore,  accompany  them.  I  may  conclude  with  a  translation  of  the 
speoific  instructions  of  Mr.  Coste,  from  whom,  indeed,  I  have  derived  the  hints 
aoove  offered : 

"1.  Very  young  fishes  should  be  selected. 

^^  2.  These  fishes  should  be  distributed  among  several  receptacles. 

"3.  Care  should  be  taken  not  to  crowd  too  many  together  in  one  receptacle. 

'^4.  The  water  should  be  renewed  partially  or  entirely  whenever  it  becomes 
necessary. 

"  5.  It  should  also  be  aerated  from  time  to  time. 

'^6.  The  fishes  should  be  fed  whenever  they  shall  seem  to  require  it. 

"7.  The  remains  fix)m  the  food  which  has  been  given  to  the  fishes  shoula  be 
carefully  taken  up  firom  the  bottom  of  the  receptacle,  and  removed  within  eight 
hours  after  feeding;  the  dejections  and  other  impurities  which  would  injure  the 
water  should  also  be  removed. 

^^8.  Finally,  the  several  receptacles  should  be  kept  in  different  places,  and 
under  various  conditions." 


MARINE  PLANTS-THEIR  USES,  WITH  A  BRIEF 

ACCOUNT  OF  THE  CURING  OF 

IRISH  MOSS. 


BY  G.  HUBEBT  BATES,   SCITXTATK,  MASSACHtTSETTS. 


Sea-wibeds,  or  marine  al^sB,  are  of  the  cr3mtogamic  division  of  plants,  flower* 
less,  having  their  fructification  concealed.  They  are  cellular  plants,  found  in 
the  shallow  parts  of  the  sea  all  over  the  world,  consisting  of  a  brown,  red,  or 
green  thallus,  sometimes  stalked,  which  bears  the  organs  of  fructification.  These 
consist  of  antheridium  cells,  containing  phytozoa,  and  of  others  containing  ger- 
minating spores  of  different  kinds.  These  organs  of  reproduction  are  often  united 
in  the  same  conoeptacle.  In  other  cases,  they  are  on  different  parts  of  the  same 
plants.*  The  spores  sometimes  have  moving  cilia,  and  are  called  zoospores; 
at  other  times,  four  are  united,  so  as  to  constitute  tetraspores,  as  in  the  plant 
Chondrus  crispuSy  Irish  moss. 

In  some  of  the  filamentous  algae  there  is  a  conjunction  of  t\io  cells,  so  as  to 
produce  a  spore ;  in  others  there  is  a  fissiparous  division  of  cells.  Many  of  the 
lower  .algae  approach  so  nearly  to  the  lowest  animal  forms  that  the  line  of 
demarcation  is  formed  with  difficulty.  Some  authors  give  many  Diatoms  a  place 
among  the  Al^ee,  while  others  wholly  reject  them. 

There  are  three  colors  of  algse — ^grass-green,  olivaceous,  and  red.  The  order 
ha3  been  divided  in  the  following  manner:  Sub-order  1.  Melanospermese,  or 
FucacejE,  brown-colored  sea- weeds ;  marine  plants  of  an  olive-green  or  olive-brown 
color,  coiiisistiug  of  multi-cellular  fronds,  which  assume  a  thalloid  or  filamentous 
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form.  The  species  of  tliis  sub-order  best  known  and  most  valued  on  our  coast 
are  Laminuria  digitata,  called  kelp,  and  Focus  nodosuSf  or  pod  rock- weed.  Sub- 
order 2.  RhodospermeaB,  or  Geramia^se,  rose-colored  sea-weeds;  marine  plants 
of  a  rose-red,  pijrple,  or  purplish-brown  color;  leafy,  cylindrical,  or  filamentous. 
CJiondrus  crispus  is  an  example.  Sub-order  3.  Ghlorospermese  or  Gonfervaces, 
green-colored  sea-weeds ;  uni-cellular  or  multi-cellular  marine  or  fresh- water  plants ; 
Uie  cells  contain  a  green,  rarely  purple,  or  red  endochrome.  Ulva  laUssima  is  a 
well  known  species. 

Many  of  the  marine  algsB  supply  nutritious  matter,  and  are  used  as  food. 
Species  of  the  Shodomenia,  (dulse,)  ChondntSj  (Irish  moss,)  Ulvaj  (sea  lettuce,) 
Laminariay  (tangle,)  Alariay  Iridaa,  JPorphyra^  (laver,)  and  Gelidium^  may  be 
noticed.  The  edible  nests  formed  by  swallows  in  China  have  been  supposed  to 
be  made  of  portions  of  gelatinous  sea- weeds.  Chondrus  crispus  and^C  mammilosus 
receive  the  name  of  carrigeen  or  Irish  moss.  Their  fronds  consist,  in  great 
part,  of  a  substance  somewhat  allied  to  starch,  called  bessaria,  which  is  extracted 
by  boiling  in  water.  Ehodomenia  paXmata,  the  dulse  of  Scotland,  dillisle  of 
Ireland;  and  Saccliarinafucus  of  Ireland,  is  consumed  in  considerable  quantities 
in  the  north  of  Europe.  JPorphyra  lacrimata  and  vulgaris  are  stewed  and  brought 
to  the  tables,  as  a  luxury,  under  the  name  of  laver.  Ulva  latissima,  or  green 
laver,  is  also  used.  Laurentia  pinnaUfida,  which,  from  its  pungency,  is  called 
pepper  dulse,  and  the  stalks  and  fronds  of  Laminaria  digitata,  called  tangle 
by  the  Scotch  and  sea-^dle  bv  the  English,  are  eaten  in  Scotland;  but  at  Uie 
present  time  the  cry,  "Buy  dulse  and  tangle !"  is  rarely  heard  in  the  streets  of 
Edinburgh. 

In  the  north  of  Europe  marine  algse  also  contribute  to  the  support  of  the 
cattle.  Fucus  vesicidosus,  which  contains  mannite,  a  sweet  substance,  not  a  true 
sugar,  is  particularly  relished  by  them,  and  they  regularly  repair  to  the  rocks  at 
low  water  to  feed  upon  it.  As  many  rock-weeders  have  perhaps  observed,  they 
also  relish  Laminaria  saccharina,  which  contains  twelve  per  cent,  of  mannite. 

In  Ireland,  Scotland,  and  the  adjacent  islands,  an  article  called  kelp  was  for- 
merly largely  manufactured  by  burning  Laminaria  digitata,  L.  btdbosa,  Fucus 
vesicuhsus,  F.  nodosus,  F.  serratus,  and  perhaps  some  other  varieties.  Towards 
the  latter  part  of  the  seventeenth  century  this  business  engaged  the  attention  of 
nearly  every  inhabitant  of  the  Shetland,  Orkney,  and  Western  islands.  The 
noblemen  and  gentlemen  of  Scotland  owning  estates  bordering  on  the  sea  were 
generally  interested  in  its  production.  On  portions  of  the  shore  whore,  from  the 
absence  of  rocks,  the  plants  did  not  exist,  large  stones  were  placed,  spores  distrib- 
uted, and  in  a  few  months  a  luxuriant  crop  of  Fuel  obtained.  The  thousands 
of  people  engaged  in  the  work  were  not  subject  to  the  discouragements  of  the 
farmer,  for  the  fuci  had  no  enemies,  and  the  crop  never  foiled. 

An  account  is  given  by  Harvey,  showing  the  rapid  reproduction  and  growth 
of  laminaria.  In  laying  the  foundation  of  a  certain  light-house,  the  workmen 
first  cut  away  the  tangle,  and  finally,  in  levelling  down  the  rocks,  removed  every 
root.  Upon  the  approach  of  winter  the  work  was  suspended,  and  was  Jiot 
resumed  until  some  six  months  afterwards,  when  they  were  not  a  little  surprised 
to  find  the  rock  again  covered  with  a  rank  growth  of  laminaria.  This  shows 
the  certainty  and  rapidity  of  their  propagation  by  spores  or  seeds. 

During  the  years  from  1790  to  1800  three  thousand  tons  of  kelp  were  some- 
times made  in  Scotland  in  a  single  season.  Kelp  is  an  impure  carbonate  of 
soda.  The  barilla  of  Spain,  manufactured  near  Alicant,  from  Salsola,  (marsh- 
growing  plants,)  contains  four  times  the  amount  of  alkali  found  in  the  same 
quantity  of  British  kelp.  Kelp  was  principally  used  in  the  manufacture  of  glass 
and  soap.  From  the  lye  of  the  ashes  of  marine  plants,  after  the  soda  has  been 
separated  by  crystallization,  iodine  may  be  procured  by  means  of  sulphuric  acid. 

The  value  of  many  species  of  algae  for  manurial  purposes  is  now  pretty  gene- 
rally conceded,  and  great  efforts  are  made  by  the  farmers  living  near  the  sea  to 
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secure  a  share  for  their  lands.  The  time  for  hauling  this  manure  is  after  the 
occurrence  of  a  heavy  action  of  the  sea,  which  detaches  the  rock-loving  plants 
from  the  bottom  and  urges  them,  with  the  help  of  the  usual  easterly  wind,  upon 
the  leeward  shore.  The  deposit  in  the  coves,  where  the  beaches  form  angles,  is 
often  immense,  amounting  to  many  hundreds  of  cords.  If  the  surf  does  not  run 
too  high,  the  ebbing  tide  leaves  it  in  a  convenient  position  for  the  teams  which 
are  always  promptly  on  hand,  some  working  night  and  day,  as  the  tide  may 
serve. 

The  scene  is  extremely  lively,  the  teams  standing  as  thick  as  hacks  around  a 
depot,  and  passing  and  repassing  with  the  greatest  despatch  of  which  they  are 
capable^  while  the  eagerness  evinced  by  the  owners  in  securing  this  fertilizer  is 
the  best  possible  testimony  in  its  favor.  Probably  from  one  to  two  thousand 
cords  are  annually  used  by  the  feumers  in  this  vicinity.  Mr.  E.  P.  Welch,  with 
two  light  teams,  lately  hauled  on  to  his  lands,  contiguous  to  the  beach,  over  one 
hundred  cords  in  five  days,  while  a  limited  quantity  is  caiTied  back  many  miles. 

Sea-manure  is  applied  in  a  variety  of  ways.  Probably  the  greater  proportion 
18  used  as  top-dressing  for  grass.  This  is  done  either  during  the  fall  and  winter, 
or  spring,  there  bemg  advocates  for  each  season,  while  every  one  applies  it  when- 
ever it  can  be  obtained.  By  some  it  is  composted  in  the  cattle-yard  with  good 
results ;  but  those  who  turn  it  under  at  fall  or  spring  ploughing  undoubtedly 
secure  the  greatest  amount  of  its  fertilizing  properties.  In  the  appucation  of  sea- 
manure  a  very  marked  eflfect  is  usually  observed.  It  occasionally  fails,  however, 
as  a  top-dressing  for  grass;  but  this  rarely  occurs  upon  newly  seeded  fields. 
Ploughed  in  for  com,  onions,  and  cabbage,  excellent  results  are  uniformly  per- 
ceived. 

The  following  analysis  will  illustrate  the  manurial  value  of  the  various 
algsB: 

Analysis  of  the  ash  of  three  species. 


Potash 

Chloride  of  potassum 

Iodide 

Chloride  of  sodium.. 

Lime 

Magnesia 

Peroxid  of  iron 

Sulphuric  acid < 

Phosphoric  acid 

Silica 


Laminaria 
digitata. 


31.8 

19.7 

1.3 

23.9 

5.3 

3.4 

1.3 

9.5 

3.2 

.05 


100.0 


Fuciu  ser- 
ratus. 


30.8 
6.1 


25.8 

7.9 

6.3 

.2 

17.8 
2.4 
2.2 


100.0 


Fucus  no- 
dosus. 


14.3 
29.8 


15.5 

7.6 

5.6 

.1 

24.8 

.8 

l.l 


100.0 


In  Ireland  rock-weed  is  dried,  and  large  loads  are  earned  into  the  interior. 
Mr.  Boardman,  in  an  article  on  the  Agriculture  of  IVIaine,  in  the  Report  of  1862, 
after  remarking  upon  the  beneficial  effects  of  rock-weed  as  a  fertilizer  in  the 
interior,  observes  that,  *4t  would  not  be  impossible  to  suppose  that  rook- weed, 
dried  and  pressed  into  bales,  may  hereafter  become  not  only  a  reliable  means  of 
manuring  land  in  the  interior  of  the  State,  but  an  item  of  no  small  importance  in 
a  business  point  of  view."  If  this  were  attempted,  it  would  be  necessary  to 
gather  the  sea  tangle  in  boats,  as  is  done  in  Great  Britain  in  the  manufacture  of 
kelp,  and  cure  it  during  the  fine  weather  of  summer;  for  the  storms  which  wash 
the  deep-water  algae  ashore,  occur  in  portions  of  the  year  unfavorable  for  hay- 
making.    Rock-weed,  when  deposited  in  any  considerable  quantity,  soon  begins 
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to  decompose;  larvss  abound  in  it,  even  in  very  cold  weather,  and  an  odor  arises 
wliich  is  fox  from  being  pleasant.  I  can  but  conclude  that  much  of  its  value 
escapes  by  allowing  it  to  remain  some  time  in  heaps,  as  many  do. 

The  cellular  tissue  of  sea- weeds  is  very  hygroscopic.  If  dried,  and  then  exposed 
to  rain,  it  takes  up  the  water  very  rapidly.  Some  of  the  different  spedes  of 
laminaria  have  been  used  as  hygrometers.  The  farmer  who  places  dned  rock- 
weed  upon  his  fields,  what,  at  the  time,  appears  like  a  moderate  quantity,  upon 
the  occurrence  of  rain  is  surprised  at  the  liberality  of  the  application. 

CARRIGEEIS'   OR  IRISH   MOSS   (cnONDRUS   CRISPUS.) 

Sub-onrder:  Rhodospermose,  family  SpongiocarpeaB. — Harvep,  The  ^nerio 
name,  Ohondrus,  is  characteristic  of  the  substance  of  the  frond,  being  aerivcd 
from  the  Greek  word  signifying  cartilage. 

Habitat:  Rocks  in  the  sea.  Perennial;  spring.  Root:  a  disk  throwing  up" 
tufts  of  many  fronds,  which  are  from  two  to  twelve  inches  high,  very  narrow  and 
sub-cylindrical  at  base,  but  immediately  becoming  flat,  generally  dilating  from 
the  base  till  it  becomes  three  or  four  lines  wide,  and  then  dividing  repeatedly  and 
dichotomously,  (by  pairs,)  each  division  spreading,  becoming  narrower  than  the 
preceding  one,  and  taking  place  at  shorter  intervals.  The  summits  are  bifid,  the 
segments  varying  greatly  in  length,  rounded  or  acute,  straight  or  curved,  and 
often  twisted  m  sucn  a  manner  as  to  give  the  curled  appearance  denoted  by  the 
specific  name,  crispus.  '*  Fructification  roundish  or  roundish-oval,  sub-hemi- 
spherical capsules  imbedded  in  the  disk  of  the  frond,  prominent  on  one  side  and 
producing  a  concavity  on  the  other,  containing  a  mass  of  minute,  roundish,  red 
seeds.''  lis  color  is  a  deep  pu^ple-b^o^\^l,  often  tinged  with  purplish  red,  paler  at 
the  summit,  and  becoming  greenish  and  at  length  yellowish- white,  as  the  season 
advances. 

This  is  the  proteus  of  marine  alga?.  The  varieties  arc  innumerable,  and  pass 
into  one  another  so  insensibly  that  it  is  almost  impossible  to  define  them.  There 
is  great  range  in  regard  to  the  width  of  the  frond.  Whenever  the  plant  grows 
more  or  less  exposed  to  fresh  water,  a  still  greater  change  is  WTOught  in  its  ap- 
pearance. The  main  divisions  are  much  broader,  fewer,  and  exceedingly  irreg- 
ular, wliile  the  margin  and  extremitv  are  beset  with  such  a  vast  number  of  small 
segments  that  the  whole  suggests  the  idea  of  monstrosity.  In  such  specimens 
the  frond,  when  held  between  the  eye  and  the  light,  is  thinner,  more  transparent, 
and  frequently  mottled  with  green.  It  occasionally  happens  that  the  margin  is 
somewhat  raised,  so  as  to  render  the  frond  slightly  channelled,  but  seldom  so 
much  as  to  allow  of  its  being  mistaken  for  C  mammilQSUs.  The  pink  seeds  are 
very  conspicuous  when  held  between  the  eye  and  light.  When  fully  ripe,  the 
capsules  fall  away  entirely,  and  leave  the  frond  full  of  holes.  Greeville  con- 
cludes his  admirable  description — ^parts  of  which  are  included  in  the  above-— by 
remarking  that  **  it  is  difficult,  in  words,  to  convey  any  idea  of  the  variableness 
of  this  species." 

The  varied  uses  of  carrigeen  in  manufactures  make  it  an  article  of  considerable 
importance ;  and  the  present  high  prices  of  glue  and  isinglass,  for  which  it  is  an 
excellent  substitute,  have  created  a  demand  for  it  heretofore  unknown.  Up  to 
about  the  year  1848  all  the  carrigeen  consumed  in  this  country  was  imported 
from  Ireland,  which  gave  it  the  popular  name  of  Irish  moss.  It  was  collected 
on  the  southern  and  western  shores  of  that  island,  and  was  converted  into  size 
for  house  painters,  and  also  esteemed  for  medicinal  and  culinarj'  purposes.  That 
imported  to  America  was  used  in  making  custards  and  blanc-mange,  and  some- 
times sold  as  high  as  seventy-five  cents  per  pound,  retail.  In  1849  several  par- 
ties commenced  making  a  business  of  gathering  and  curing  Ohondrus  crispus 
at  Scitaatej  Plymouth  county,  Massachusetts,  and  produced  the  fii*st  considerable 
quantity  of  tho  domestic  article  evcx  eo\^m^o%^oxv.    TM^  is  still  the  only  point 


MARINE  PLANTS.  427 

in  the  States  where  any  noticeable  amount  is  collected,  the  business  having  lately 
been  largely  increased,  until  the  annual  crop  is  not  far  from  500,000  pounds — 
equal  to  about  6,000  barrels. 

ITS  BANGS. 

Some  sea-weeds  are  cosmopolitan,  and  are  equally  abundant  in  all  latitudes ; 
but  generally  algae  are  more  or  less  local  in  their  distribution,  and  diffei'cnt 
marine  floras  arc  found  in  the  different  parts  of  the  ocean.  The  degree  of  exposure 
to  light,  and  the  greater  or  less  motion  of  the  sea,  have  an  important  effect. 
The  OTeen  alga  occur  either  in  the  shallower  parts  of  the  sea  or  in  fresh  water; 
the  olive-color  is  characteristic  of  those  sea-weeds  that  abound  between  the  tide- 
marks;  while  the  red-colored  species  grow  in  the  deeper  and  darker  parts  of  the 
ocean. 

The  sub-order  Ehodospermeae,  in  which  Har\Ty  classes  the  Chondrus  cr'ispus, 
seem  to  flom-ish  in  the  temperate  zone,  while  ChlorospermcGD  increase  as  we  pass 
northward,  and  Melanospermeffi  towards  the  tropics.  I3ut  while  CJiondriis  cri^pus 
appears,  under  certain  conditions,  to  abound  in  tlio  temperate  zone,  it  is  gen- 
erally incnisted  with  various  minute  mollusca,  that  causes  its  rejection  by  the 
dealers.  The  rocks  on  the  shores  of  Scituate,  in  the  main,  undoubtedly  produce 
the  best  article  yet  discovered  in  this  country.  But  there  are  ledges  here,  where 
the  muscle  attaches  to  the  plant,  that  are  wholly  abandoned  by  the  mossers. 
Indeed,  the  range  of  the  clean-growing  Chondms  seems  to  be  very  limited. 

It  has  been  remarked  by  those  who  have  visited  Cape  Ann  and  the  eastern 
shore  for  the  purpose  of  testing  the  quality  of  the  moss  gi'owing  there,  that  the 
product  of  those  parts  is  of  a  coarse  and  limy  cluu*acter.  Perhaps,  however, 
this  moss,  in  some  instances,  may  be  susceptible  of  improvement.  The  old 
plants  should  fu'st  be  entirely  removed,  which  would  be  immediately  succeeded 
by  a  new  growth  ]  and  if  this  exhibits  a  marked  superiority  over  the  old  plants 
much  may  be  expected  of  the  ledge,  for  each  successive  '^pull"  will  produce  an 
improvement  in  the  moss.  That  the  abundant  moss  growing  to  the  eastward 
has  not  been  fairly  subjected  to  this  test,  and  the  improved  article  brought  into 
market,  indicates  cither  a  want  of  knowledge  of  the  necessary  process  of  nnprov- 
ing,  or  the  absence  of  those  whose  habits  would  naturally  lead  them  to  engage 
in  the  business  j  or  it  may  be  that  the  plant  in  that  quarter  is  not  susceptible  of 
any  improvement,  as  the  report  goes. 

As  regards  perpendicular  direction,  Forbes  remarks  that  one  great  marine  belt  or 
zone  lies  between  high  and  low-water  marks,  and  varies  in  species  according  to  the 
kind  of  coast,  but  exhibits  similar  phenomena  throughout  the  northern  hemi- 
sphere. This  is  denominated  the  littoral  zone,  and  necessarily  varies  according 
to  the  rise  and  fall  of  the  tides.  If  I  am  right  in  my  identilication,  the  Fuciis 
canaUcidaius  foi-ms  the  upper  sub-region  of  this  zone,  followed  by  a  broad  belt 
of  F,  nodosus  and,  perhaps,  F.  versicidosiis  and  F.  serratus.  This  is  succeeded 
by  a  nan'ow  belt  of  CJiondrus  crispus^  interepersed  with  Ehodomenia  pahnata  and 
Laminaria  saccharina,  which  is  exposed  only  at  low  ebbs.  The  Chondrus  crispuSj 
however,  extends  some  distance  below  low- water  mark  in  to  the  laminarian  zone, 
its  fronds  increasing  in  width  as  the  water  becomes  deeper.  The  laminarian 
zone  extends  to  a  depth  of  from  seven  to  fifteen  fixthoms.  Here  the  great  sea 
tangle,  Laminaria  digitata — improperly  called  \g\\\ — abounds. 

GATHERING   AND   CUIIING. 

The  mossers  begin  the  "pull"  of  moss  late  on  the  spring  tide  of  the  full  moon 
_of  May.  This  is  earlier  than  it  should  be,  for  moss,  like  the  grass  in  our  pas- 
tures, attains  but  a  feeble  growth  in  the  month  of  May.  This  prematurely-gath- 
ered moss  suffers  a  great  loss  by  shrinkage,  and  cannot  be  made  to  "hold  its 
color''  when  bleached.     This  practice  is  pix>bably  omn^  to  tlv^  Ye%ll<L'3»«vNa'5a  <5kl 
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thoso  mossers  who,  having  no  gardens  to  plant,  or  but  small  ones,  become  weary 
of  the  idleness  of  winter,  and  aie  anxious  to  resume  their  customary  labor. 

Before  any  moss  is  pulled,  however,  the  "bleaching  beds"  are  carefully  pro- 
pared.  For  these,  sandy  portions  of  the  beach  near  the  creeks  are  selected.  The 
stones  throAvn  upon  the  old  bods  by  the  action  of  the  sea  are  raked  off  into  some- 
thinff  like  windrows,  which  divide  the  plats.  The  contents  of  the  shanties  are 
overhauled.  Hand-ban'ows,  pulling-rAes,  turning-rakes,  and  washing-tubs  are 
put  in  order  or  replaced  with  new  articles.  The  boats  receive  careful  inspection. 
A  coat  of  paint  or  an  application  of  tar  is,  perhaps,  the  result.  These  boats  are 
frequently  loaded  to  the  water's  edge,  and,  when  the  supply  of  the  more  adjacent 
ledges  is  exhausted,  often  perform  trips  of  several  miles  with  such  a  freight.  A 
leaky  boat  would  be  unpleasant — not  to  say  dangerous.  The  *' navigation"  is, 
however,  generally  very  siafe,  notwithstanding  it  is  over  ledges  of  rocks  that  are 
known  to  all  mariners  as  extremely  dangerous  to  shipping. 

The  Chondrus-bearing  ledges  are  all  within  a  few  miles  of  the  celebrated 
Minot  Ledge  light-house.  Seven  shipwrecks  have  been  counted  at  one  time  on 
this  shore,  all  in  plain  view.  The  light-tower  rises  ninety  feet  from  a  submerged 
rock,  but  at  this  writing  the  sea  breaks  against  it  so  high  that  at  times  it  is  en- 
tirely hidden  from  sight !  Yet  in  a  few  months  scores  of  men  will  be  moving 
about  among  these  rocks,  gathering  a  crop  that  hardly  one  in  a  thousand  in  the 
States  knows  an}i;hing  about ! 

The  tools  of  the  moss  gatherers  are  few  and  simple.  The  pulling-rake  is  the 
most  important.  It  is  a  long-handled  rake,  with  long,  flat,  iron  teeth  set  closely 
together.  The  tub  is  a  half  hogshead;  the  tuming-rake,  a  common  hay-rake; 
while  the  boats  vary  considerably,  but  are  good  in  a  sea-way,  especially  when 
handled  by  experienced  men.  ^ 

The  spring  tides  are  selected  for  pulling,  because  the  tide  ebbs  out  lower  than 
at  common  or  neap  tides.  Spring  tides  occur  at  every  new  and  full  moon,  when 
it  is  always  high  water  a  little  before  twelve  o'clock  j  so  the  pulling  comes  at 
morning  or  evening,  or  both.  The  spring  tides  also  expose  a  superior  and  cleaner 
variety  of  the  plant,  which  is  ^'hand-pulled"  and  carefully  cured.  Apothecaries 
buy  this,  and  in  the  fonii  of  delicate  blanc-mange  it  finds  a  welcome  at  the  table 
and  at  the  couch  of  the  invalid. 

The  period  of  the  spring  tides  is  an  exciting  time  with  the  mossers.  The  song 
of  the  boatman  as  he  ro\\s,  the  merry  laugh  and  frolic  of  the  boys,  indicate  that 
harvest  time  with  them  has  come,  and  that  before  the  husbandman  has  sown  his 
com  !  It  is  not  intended  to  intimate,  however,  that  moss-raking  is  as  pleasant 
as  raking  red-top  and  clover.  On  the  contrary,  many  tough  farmer  boys,  after 
wading  and  pulling  moss  among  the  rocks  on  a  cold  morning  in  May,  would 
doubtless  abandon  the  business  in  disgust.  A  ner\^ous  man  would  hardly  like 
it.  There  is  a  certain  animal  that  roams  amon^  the  rocks  around,  with  such 
powerful  pincers  as  to  inspire  a  constant  solicitude  for  the  extremities,  and  woe 
to  the  luckless  wight  who  comes  in  contact  wdth  them.  Over  a  hundred  thousand 
lobsters  are  taken  annually  by  the  fishermen  of  Scituate. 

At  the  earliest  dawn  the  boats  are  launched  and  rowed  to  the  rocks,  where 
the  best  <iuality  may  be  found.  If  it  is  a  very  low  ebb,  the  boat  is  forced  as  far 
among  the  rocks  toward  the  shore  as  it  will  float,  and  the  "hand-pulling"  is 
vigorously  commenced.  The  gatherers  are  not  confined  to  the  rocks  immediately 
adjacent  to  the  grounded  boats.  These  exhausted,  they  wade  to  others  and 
pick  into  baskets.  Great  care  is  constantly  exercised  to  get  good,  clean  moss, 
free  from  minute  shells  and  tape-gi'ass,  for  upon  this  the  mosser  reckons  his  price 
per  pound.  This  pull  also  receives  particular  attention  in  bleaching  and  pack- 
ing, and  finally  fetches  two  or  tluree  times  as  much  as  the  common  kinds. 

As  the  tides  in  ebbing  finally  cease  to  expose  the  belt  of  rocks  that  produce 
the  favorite  variety,  the  marine  former  repairs  with  boat  and  rake  to  the  outer 
cboudruS'heanng  rocks,  whose  aWndaa^.  cto^^  ^n^nq  aad  surge  with  the  swell. 
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Here  the  iron  teeth  do  great  service,  coming  up  filled  with  a  variety  that  con- 
tributes largely  to  the  wants  of  the  brewer  and  the  cloth  manufacturer.  This 
,  moss  is  never  so  free  from  a  living  coating  as  the  hand-pulled,  and  is  mixed  at 
first  with  tape-grass  ( VaUisneria  spiralis)  and  other  foreign  substances.  If  ho 
be  an  honest  mosser  yon  will,  nevertheless,  get  a  good  article.  Some  men  can 
scarcely  fail  to  make  good  carrigeen  of  any  gather,  and  they  should  be  encom*- 
aged.  Messrs.  Howe  &  French,  of  Boston,  are  doing  more  in  this  direction  than 
any  other  dealers.  , 

The  advancing  tide  or  a  laden  boat  compels  a  return  to  the  shore.  The  boat 
is  shot  upon  the  beach,'  and  the  hand-ban*ows  come  into  use.  Two  men  soon 
carry  away  the  load  to  the  top  of  the  beach,  where  it  is  spread  on  the  bleaching- 
beds  to  dry.  The  remaining  process  any  good  housewife  of  the  olden  time 
well  understands.  Like  the  linen  at  the  spring,  it  must  be  alternately  wet  and 
dried  until  the  proper  degree  of  whiteness  is  attained. 

The  washing  is  done  in  the  tubs  on  the  banks  of  the  creeks  which  intersect 
the  marshes  and  often  approach  the  beach.  Salt-water  alone  can  be  used,  as 
the  moss  is  very  soluble  in  fresh.  The  tubs  are  quickly  filled  with  a  '*  long- 
handled  "  bucket,  which  must  be  an  Irish  invention,  taking  rank  with  the  long- 
handled  shovel.  It  is,  albeit,  a  very  expeditions  method  of  filling  half-a-dozen 
half  hogsheads.  In  the  "wash"  the  moss  is  well  rmsed,  and  all  floating  pieces 
of  tape-grass  picked  olF.  The  water  is  then  allowed  to  drain  off,  provided  there 
be  any  unabsorbed,  and  the  tub  thrown  on  to  its  chme  and  dexterously  rolled 
back  to  the  beds.  The  spreading  is  repeated  and,  presently,  the  whole  is  turned 
with  a  rake,  th9  curer,  if  he  be  a  careful  one,  still  picking  out  the  poor  pieces.  The 
mosser  gives  a  great  deal  of  attention  to  the  bleaching,  which,  in  fine  weather, 
is  accomplished  in  about  six  washings.  At  low  tide  he  still  continues  the  puU 
with  the  boat  and  rake. 

When  the  beds  are  covered  with  moss  the  heavens  are  as  anxiously  scanned 
as  ever  in  hay  time,  and  on  the  approach  of  rain  a  bustle  is  incident  that  is  only 
'equalled  by  that  of  the  haymaker.  The  moss,  if  dry,  is  snugly  cocked  up  like 
hay  and  covered  with  canvas.  If  the  bad  weather  continues  some  tune,  it  is 
as  fatal  to  the  carrigeen  as  to  the  hay,  and  is  bound  to  turn  out  a  damaged  arti- 
cle, if  circumstances  are  not  the  most  favorable.  If  exposed  to  a  long  rain  it 
rapidly  dissolves. 

At  the  spring  tides  the  beds  are  generally  covered  with  the  freshly-gathered 
moss,  looking  black  and  uninviting;  brt  as  the  bleaching  advances,  the  peats 
first  appear  to  turn  to  a  delicate  red-color,  and  finally  assume  a  yellowish  white- 
ness that  is  very  pleasing  to  the  eye.  When  the  canigeen  is  properly  cured  it 
is  stored  in  bulk  in  the  shanties.  As  leisure  comes,  it  begins  to  find  its  w;iy  into 
barrels.  This  is  a  time  of  temptation.  A  baiTel  of  well-cured  and  honestly- 
packed  moss  should  certainly  never  exceed  a  hundred  pounds,  and  the  average 
weight  should  be  less  than  that.  They  frequently  are  made  to  weigh  one  hun- 
dred and  twenty-five  pounds.  Specimens  of  our  beach  sand  have  doubtless  been 
admired  wherever  Irish  moss  has  found  a  consumer.  Sometimes  the  moss  gathers 
dampness  at  packing  time,  which  is  the  more  singular,  as  the  weather  is  gen- 
erally dry. 

The  careful  mosser  still  picks  over,  and  sorts  as  he  picks,  and  his  moss  is  now 
a  white,  clean,  and  salable  article.  A  boy  **  treads  in"  as  the  final  pickhi^^  goes 
on.  The  nails, that  jingle  in  his  pockets  to  the  tune  he  whistles  will  hold  the 
hoops  and  heads  in  then:  places.  The  ban-el  then  awaits  shipment,  per  packet, 
to  Boston. 

About  the  first  of  September  the  majority  of  the  mossers  close  up  their  work 
on  the  beach,  and  fit  out  for  the  hen-ing  fishing.  A  few  linger  and  cure  another 
pull,  if  the  weather  favors. 

As  the  number  of  men  who  make  it  their  business  to  collect  and  cure  this  plant 
is  increasing  every  year,  the  question  is  often  asked,  "  Will  it  run  out  ? "     It  is 
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not  certain  that  the  rocks^  like  somo  woll-tilled  Boils,  are  increasing  in  deptli  and 
fertility,  but  it  is  certain  tliat  the  moBS  grows  of  a  better  quality  and  quite  as 
quickly  the  oftener  it  is  pulled. 

ITS   USES. 

There  is  always  a  demand  for  a  prime  article  of  Irish  moss  for  culinary  pur- 
poses, but  the  amount  thus  consumed  is  comparatively  small,  as  a  limited  quan- 
tity of  moss  yields  a  lai'ge  amount  of  jelly.  In  the  fonn  of  blano-mange,  it  is  an 
agreeable  and  nutritious  article  of  food. 

In  Ireland  carrigeen  is  highly  esteemed  for  its  medical  virtues,  being  regarded 
by  some  as  a  universal  panacea.  It  was  once  a  fashionable  remedy  in  consump- 
tive cases.  As  a  demulcent  for  colds  and  fevers,  it  is  very  effective.  Carrigeen 
has  been  much  confounded  with  Cett^aria  islandicaj  (Iceland  moss,)  which  contains 
starch  along  with  a  bitter  principle,  used  as  a  tonio  and  demulcent.  This  opinion 
has  extensively  prevailed,  and  many  still  assert  that  the  edible  algae  of  Ireland 
and  the  lichen  of  Iceland  are  identical. 

Its  most  important  use  is  as  sizing,  it  being  used  in  the  manufacture  of  cloth, 
paper,  and  felt,  and  straw  hats.  The  poorer  qualities  of  moss  are  bought  up  for 
size.  The  hand-pulled  moss,  however,  contains  more  starchy  matter  than  the 
variety  which  is  never  exposed  to  the  air.  The  second  quality  of  mosa  is  sold 
to  the  brewers.  All  beers  when  well  brewed  and  sound,  after  a  certain  repose, 
become  transparent  or  "bright,"  as  it  is  sometimes  termed.  When,  however, 
beer  is  sent  out  very  new,  it  is  necessary  to  "  fine  "  itj  or  impart  to  it  that  *'  bril- 
liant transparency,"  which  is  so  agreeable  to  the  eye.  This  is  done  by  means  of 
finings.  In  Europe  isinglass  is  used  for  this  purpose,  and  a  lengthy  formulae  ifl 
given  for  its  preparation ;  but  in  this  country  Irish  moss  performs  the  same  ser- 
vice without  any  preparation  other  than  that  given  it  by  the  curer.  A  cert^ 
amount  of  the  moss  is  boiled  up  with  the  beer.  The  fluid  gelatine  unites  with 
the  tannin  of  the  hops  and  forms  a  flocculent  mass,  which,  enveloping  the  sus- 
pended feculencies,  produces  the  clarifying' action  desired.  The  impurities  are* 
removed  in  the  form  of  scum,  while,  with  isinglass,  they  are  carried  to  the  bottom 
in  the  fonn  of  sediment.  The  beer  is  called  "stubborn"  by  the  brewers  when  a 
disengagement  of  carbonic  acid  gas  occurs,  the  flocculent  particles  being  thereby 
kept  moving  about  without  clearing  the  beer. 

It  is  also  used  for  fining  coffee,  and  if  it  ha«  no  other  recommendation,  it  is 
certainly  cheaper  than  eggs. 

Thus  we  have  briefly  "glanced  at  some  of  the  most  useful  algae.  Their  pro- 
duction along  the  shores  or  in  the  deeps  of  the  ocean,  where  no  eye  ever  pene- 
trates, is  not  in  vain.  The  beautiftil  floridese,  whose  crimson  frond  waves 
many  a  fathom  do\m ;  the  duller  fuci,  that  float  like  pennants  "  where  the  tides 
and  billows  flow^ ; "  and  the  green  and  silky  confervae,  all  serve  a  purpose. 


FEMALE  LIFE  IN  THE  OPEN  AIR. 


BY  MRS.   LAVIKIA  K.   DAVIS,  WARNER,   NBW  HAMPSHIRE. 


We  are  all  more  or  less  familiar  with  the  various  criticisms  launched  upon  us, 
as  a  nation,  by  foreign,  and  especially  by  English  travellers,  and  are  amused  or 
indignant,  as  the  case  may  be,  by  the  fi-equent  want  of  fidelity  and  candor  which 
marks  such  comments  on  American  life  and  manners. 

These  '* journalists"  steam  through  a  few  of  our  principal  cities,  dine  with  a 
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few  of  oar  literary  people,  receive,  as  their  just  homage,  the  attentions  and  adu- 
lations of  our  hero-worshipping  population,  and  go  nome  fuUy  convinced  that 
they  can  show  at  once  their  gratitude  and  their  superior  powers  of  obsoi*vation 
by  an  almost  indiscriminate  censure  of  everything  they  have  seen,  heard,  or 
queried  at,  in  their  hasty  tour. 

With  such  specimens  of  modem  friendly  criticism  before  our  eyes,  we  are  led 
to  form  wonderful  opinions  of  the  courtesy  and  fairness  of  those  veiy  ancient 
times  when  the  '*  patient  man  of  Uz"  wished  that  "  his  adversary  had  >vritten  a 
book  "  about  him. 

We  all  know  how  frightfully  *' new"  we  are;  how  "audacious,"  how  '*  par- 
venu "  we  appear  to  eyes  used  to  Old  World  notions  and  views,  and  we  care  veiy 
little  for  these  grumblings.  Youth  is  a  thing  that  mends  itself  with  years,  and 
we  diall,  undoubtedly,  be  an  "  old  nation  "  too,  in  the  course  of  centmies. 

What  it  does  behoove  us  to  note,  however,  (for  there  must,  of  course,  be  some 
grains  of  truth  amid  all  this  chafi'  of  criticism,)  is  the  oft-reiterated  assertion  of 
foreigners,  sustained  and  confirmed,  it  must  be  admitted,  also  by  our  own 
travelled  countrymen,  tliat  there  is  in  beauty j  youthful  appearance,  Jiealth,  and  life 
itself  a  most  untimely  and  unaccountable  decay  among  American  women.  Nor 
can  we,  who  come  ourselves  into  the  category  of  American  women,  deny  the 
charge,  however  indignantly  we  may  resent  it.  We  have  been  too  often  pained 
by  seeing  girls,  whose  early  youth  was  the  personification  of  joyousness  and 
radiant  bloom,  broken  down  with  four  or  five  years  of  housekeeping  and  mother- 
hood cares— faded,  pallid,  spiritless  creatures,  whom  necessity  or  conscientiousness 
alone  supplies  with  vitality  enough  to  carry  them  on  for  a  few  years  longer, 
when  they  sink  into  early  and  too  soon  forgotten  graves. 

The  contrast  between  English  and  American  young  ladies  is,  perhaps,  gener- 
ally admitted  to  be  in  favor  of  the  latter. 

It  is  doubtful  if  the  world  presents  finer  specimens  of  rounded,  graceful, 
beautiful  girlhood,  from  seventeen  to  twenty-two,  t^.an  are  to  be  found  in  most 
of  our  towns  and  villages ;  but  from  thence  onward  the  universal  verdict  favors 
the  English  maiden.  "  Soon  ripe  soon  gone,"  applies  only  too  fully  to  our 
daughters,  who  attain  maturity  of  loveliness  at  twenty-three,  at  furthest,  (save 
the  exceptions  that  help  to  make  the  rule,)  while  their  English  sisters,  at  that 
age,  are  just  coming  into  a  perfection  of  bloom  that  shall  continue  unimpaired 
for  years. 

What  can  be  the  cause  of  this  pi-emature  decay  ?  Is  it  our  "  climate,"  whose 
dryness,  or  other  peculiar  properties,  makes  ns,  of  necessity,  a  "  fast,"  excitable 
people,  wearing  out  strength  and  brain,  with  a  superabundance  of  nervous  en- 
ergy ?  Is  it  the  "  red-hot  stove,"  burning  up  the  healthful  oxygen  of  the  air. 
and  leaving  behind  a  deleterious  compound,  injurious  alike  to  heart  and  lungs  T 
Is  it  the  ^*  hot  bread,"  eaten  from  Maine  to  Minnesota,  indigestible  as  putty, 
full  of  headache  and  dyspepsia,  sudden  startings  and  restless  sleep,  that  makes 
us  thin,  sallow,  and  sickly  ?  Is  it  any  of  these  suggested  evils,  or  all  combined, 
that  make  us  what  we  are  ?  or  are  these  and  other  accredited  ills  aggravated 
and  made  deadly  by  our  almost  utter  neglect  of  the  out-of-door  air  and  exercise 
which  the  Old  World  people  know  too  well  the  worth  of  to  despise  as  we  do  ? 

If  the  Frenchwoman  has,  unfortunately,  a  less  agreeable  abode,  which  ice  call 
"  home,"  but  for  which  she  has  no  such  name,  she  certainly  gains  a  tolerable 
equivalent  for  it  in  the  increased  health,  brilliant  spirits,  and  sparkling  vivacity, 
which  only  the  outer  air  she  dwells  in  can  bestow. 

Who  has  not  been  charmed  by  Sterne's  description  (in  his  '*  Supper  and 
Grace  ")  of  the  honest  French  peasant,  who  "  gathered  every  evening,  with  the 
sound  of  his  violm,  on  the  esplanade  before  his  cottage  door,  his  children  and 
grandchildren  to  dance  and  rejoice,"  believing,  he  said,  that  '*  a  cheerful,  con- 
tented mind  was  the  best  thanks  to  Heaven  that  an  illiterate  peasant  could  pay." 
The  theology  of  the  aged  Frenchman  may  be  questioned,  the  peculiar  form  of 
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amusement  may  be  objected  to,  but  the  indisputable  fact  still  remains  that  the 
simple-hearted  old  man  had  learned,  from  long  years  of  observation  and  expe- 
rience, that  the  innocent  enjoyment  of  the  outer  world  of  nature  was  wonderfully 
conducive  to  health,  cheerfulness,  gratitude,  and  morality ;  and  so  far  as  these 
ffo,  (and  they  constitute  more  of  the  re^  spirit  of  piety  than  we  are  apt  to  be- 
lieve,) to  religion  itself. 

The  German  ladies  sit  in  then*  public  gardens,  or  in  the  open  doors  of  their 
own  houses,  for  hours  daily,  knitting,  chatting,  or  enjoying,  in  silent  delight,  the 
breath  of  the  pme  ether  which  surrounds  them ;  while,  in  the  rural  districts  the 
farm  labore  are  carried  on  largely  by  the  female  portion  of  the  community. 

Though  Americans  are  shocked  by  this  reversal  of  their  chivalrio  notions  of 
the  "  sweet  seclusion  "  duo  to  woman,  such  work-arfield  cannot  be  so  very  hard 
or  distasteful  to  those  of  the  softer  sex  who  engage  in  it,  smce  it  is  notorious  that 
among  the  German  emigrants  who  settle  in  our  western  States,  and  whose  sturdy 
daughters  would  bo  such  valuable  "  help "  to  our  slender,  overworked  house- 
wives there,  scarcely  any  can  be  induced  to  enter  service  as  domestics,  they  so 
much  prefer  keeping  up  the  habits  of  the  "  faderland,"  and  working  out  of  doors. 

The  fact  of  this  preference  is  corroborated  by  the  following  from  Rev.  A.  B. 
Grosh,  of  the  Department  of  Agriculture : 

"  I  well  remember  hearing  the  women  and  guls  among  our  native  German 
farmers  in  Pennsylvania  contend  who  should  be  permitted  to  go  to  work  in  the 
hay  and  grain  fields  in  harvest  time.  Nearly  every  one  prefened  tedding  hay, 
and  raking  and  binding  grain,  to  cooking  or  washing  in-doors — preferred  the 
heat  of  the  sun  in  the  open  ak  to  the  heat  of  the  fire  in  the  kitchen  or  wash- 
house — preferred  the  lively  companionship  of  the  harvesters  to  the  solitude  of 
the  house.  In  many  cases  the  labore  had  to  be  divided,  by  a  svstem  of  rotation, 
so  as  to  satisfy  each  claimant  for  out-door  freedom  and  health  in  turn.  This 
was  before  the  notion  crept  in  that  in-door  labor  was  more  '  genteel '  for  women 
than  out-door  work." 

And  so,  in  respect  to  living  in  the  open  air,  is  it  in  Spain,  Italy,  and  most 
European  countries.  Who  ever  thinks  of  the  senorita  of  the  flashing  eye  and 
coquettish  fan,  except  as  she  appears  dancing  with  her  young  companions  be- 
neath the  orange  trees,  to  the  tinkling  of  the  shell-like  castanets,  or  gliding 
along  the  public  promenade,  her  charms  of  face  and  figure,  less  hidden  than  re- 
vealed, beneath  the  folds  of  the  all-covenng  black  mantilla?  Or  who  dreams 
of  Italy's  dark-eyed  daughters  as  shut  up,  even  in  the  palaces  they  become  so 
well,  but  rather  as  in  the  lovely  gaidens,  among  classic  ruins,  or  sailing  over  the 
blight  waters  that  enchain  and  beautify  their  land  f 

The  Swiss  of  both  sexes,  living  in  mountainous  regions  and  herding  their 
flocks  on  perilous  peaks,  and  breathing  the  clear  air  of  those  serene  heights,  learn 
to  love  intensely  those  airy  homes,  and  are  scai'cely  less  a^e  of  Ihnb  or  sound 
of  lung  than  their  light-footed  neighbors,  the  chamois  of  tlie  rocks.  The  Eng- 
lish, however,  seem  to  have  systematized  the  securing  of  this  great  boon  of 
Heaven,  the  free  use  of  the  free  air,  more  thoroughly  and  entirely  tlian  any 
other  ]>cople.  It  is  not  with  them  as  with  dwellers  in  southern  climes,  the  in- 
stinctive homage  paid  to  cloudless  skies  and  lovely  landscapes — the  dolcefar 
n'mite  that  comes  unconsciously  to  those  who  live  *'  where  the  olive  and  citron 
are  fairest  of  fruit.*'  The  humid  atmosphere  of  the  British  isle,  its  oft-recurring 
clouds  and  storms,  offer  no  such  inducements  to  the  idle  rambler  j  and  it  is  un- 
doubtedly owing  to  the  deliberate  conviction  that  outer  air  and  exercise  are  a 
necessary  part  of  the  training  of  girls,  as  well  as  of  boys,  and  to  the  carrying  out 
of  this  belief  in  practice,  that  tlie  better  classes  of  English  (not  the  nobility, 
merely)  are  the  most  HwrougJibred  physically,  if  not  mentally,  of  any  people 
under  the  sun.  Nor  do  they  deem  this  desideratum  a  thing  to  be  achieved  in 
early  years  and  laid  aside  forever  after.  It  is  not  supposed  there  that  being  mis- 
tress of  a  house  does  away  ^vith  the  necessity  for  the  invigorating  breeze  of 
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heaven,  or  that  matronly  cares  and  duties  are,  in  themselves,  so  exhilarating^  and 
health-giving  that  the  walks  and  rides  and  drives,  essential  to  the  young  lady, 
can  bo  given  up  with  impunity  when  nerves  and  strength  are  additionally  taxed 
in  the  new  spheres  to  which  marriage  has  called  her.  But  is  it  not  too  common 
a  thing  in  our  own  conntry  for  people  to  think  that,  though  it  may  possibly  be 
well  enough  for  care-free  girls  to  roam  about  the  fields,  or  even  to  busy  them- 
selves somewhat  in  the  manufacture  of  that  anti-domestic,  and,  tliertfore,  very 
doubtful  commodity  known  as  "street  yam,"  yet  that  same  liberty  must  be 
rigidly  denied  to  even  younger  females,  whose  inability  to  do  likewise  consists 
in  the  simple  fact  that  they  happen  to  have  the  prefix  of  "  Mrs."  attached  to 
their  names  ?  The  biblical  injunction  to  "  wives  "  to  be  "  keepers  at  home,"  is 
made  to  signify  far  more  in  the  estimation  of  grave  judging  mothers  and  aunts 
than  the  apostle  ever  intended. 

We  know,  theoretically,  as  well  as  any  other  people,  that  the  blood  in  the 
human  body  is  sent  to  tne  lungs  to  discharge  the  poisonous  carbon,  and  to  take 
in  a  supply  of  oxygen  firom  the  air,  which  shall  purify  its  unwholesome  accumu- 
lations, heighten  its  color,  and  give  it  power  to  carry  health  and  soundness  to  the 
entire  system.  "We  have  all  read,  repeatedly,  scientific  computations  as  to  the 
amount  of  carbon  thrown  off  in  a  given  time  from  a  pan:  of  well-regulated  lungs, 
and  the  quantity  of  oxygen  extracted  from  the* pure  air  to  supply  their  needs; 
and  yet,  to  see  how  we  act  on  such  knowledge,  let  us  compare  our  small  ill- 
ventilated  rooms,  heated  with  close  iron  stoves,  that  afford  no  outlet  to  vitiated 
air,  ^vith  the  large,  airy  living  and  sleeping  rooms  of  the  English,  where  the 
nnfailing  open  fireplace  gives  sufficient  heat,  and  at  the  same  time  furnishes  the 
most  perfect  possible  ventilation.  Let  us  compare  our  delicate,  slender  women, 
prematurely  old  and  faded  from  being  shut  up  in  our  unhealthy  rooms,  and  seldom 
breathing  the  free  air  so  necessary  to  health,  with  their  portly,  blooming  contem- 
poraries in  the  mother  country,  who  spend  hours  of  each  day  abroad,  beneath 
the  over-hanging  sky,  and  carry  its  life  and  brightness  to  homes  made  happy  by 
such  communion  with  the  outer  world.  We  know,  as  well  as  they,  that  vegetable 
life,  struggling  in  close,  dark  quarters,  is  blanched  and  sickly,  without  firmness 
or  strength  of  fibre ;  and  we  ought  to  remember  better  than  we  do  that  the  same 
causes  brought  to  bear  on  the  human  frame  will  eventuate  in  equally  ruinous 
results.  The  skin  is  pallid  because  the  coloring  matter,  supplied  by  the  sun  and 
air,  is  wanting  in  the  blood ;  the  flesh  is  soft  and  flaccid  because  it  lapks  healthful 
exercise  under  wholesome  conditions;  and  the  muscles*  for  want  of  preper  use  are 
little  better  than  lymph,  instead  of  being,  as  they  should  be,  firm-knit  and  elastic, 
and  capable  of  enduring  the  ordinary  strains  and  trials  of  humanity. 

It  does  not  matter  that  Mr.  Hawthorne,  in  his  chivalric  defence  of  his  country- 
women, goes  into  a  computation  of  the  >'  beefy  proportions"  that  go  to  make  up 
the  firm,  compact  masses  of  elderly  English  womanhood.  The  fact  is  still  patent 
that  their  very  constituents  of  body  serve  to  keep  the  figure  erect,  the  chest 
expanded,  the  lungs  in  healthful  plav,  the  cheeks  and  limbs  rounded  and  smooth, 
and  the  features  devoid  of  that  pincned,  nervous  expression  too  often  seen  among 
ourselves. 

It  is  not  only  the  middle  and  poorer  classes  among  Americans,  in  town  and 
country  alike,  that  suffer  (from  necessity,  sometimes,  perhaps)  on  account  of  their 
exclusion  from  healthful  air  and  exercise,  but  often  the  very  wealth  that  should 
give  abundant  leisure  for  seeking  such  wholesome  adjuncts,  becomes  the  unwitting 
excuse  for  their  neglect,  as  well  as  for,  idleness  and  frivolous  dissipation  which 
increase  the  other  ills. 

And  to  show  how  this  same,  or  rather  how  vastly  superiory  wealth  operates  on 
the  English  ladies,  let  us  copy  the  following  extract  from  "  Rev.  Henry  Colman's 
Reports  on  European  Life  and  Agriculture,"  written  twenty  years  ago,  and  which 
were  read  with  great  interest  by  the  scientific  and  agricultural  world  at  large. 
He  gives  no  name,  of  course,  but  we  know  he  was  received  as  a  friend  and  an 
28 
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equal  by  the  noblest  in  the  land ;  and  his  account  leaves  a  wide  margin  for  con- 
jecture OS  to  tie  wealth  and  rank  of  the  fair  subject  of  his  story.  He  says :  "  I 
had  no  sooner  entered  the  house,  where  my  visit  was  expected,  than  I  was  met 
with  an  unaffected  cordiality  which  at  once  made  -me  at  home.  In  the  midst  of 
gilded  lialls,  and  hosts  of  liveried  servants,  of  dazzling  lamps  and  glittering 
mirrors  redoubling  the  highest  triumphs  of  art  and  taste ;  in  the  midst  of  books, 
and  statues,  and  pictures,  and  all  the  elegances  and  refinements  of  luxury ;  in 
the  midst  of  titles  and  dignities  and  ranks  allied  to  regal  grandeur,  there  was  one 
object  which  transcended  and  eclipsed  them  all,  and  showed  how  much  the 
nobility  of  character  surpassed  the  nobility  «f  rank — ^the  beauty  of  refined  and 
simple  manners,  all  the  adornments  -of  art,  and  the  scintillations  of  the  soul 
beaming  from  the  eyes,  the  purest  gems  that  ever  glittered  in  a  princely  diadem. 
In  person,  in  education  and  refinement,  in  quickness  of  perception,  in  facility 
and  elegance  of  expression,  in  accomplishments  and  taste,  in  a  frankness  and 
gentleness  of  mannersj^  tempered  by  a  modesty  ^^^hich  courted  confidence  and 
mspired  respect,  and  in  a  high  moral  tone  and  sentiment,  which,  like  a  bright 
halo,  seemed  to  encircle  the  whole  person,  I  confess  the  fictions  of  poetry  became 
substantial,  and  the  beau  ideal  of  my  youthful  imagination  was  realized.  But 
who  was  the  person  I  have  described — a  mere  statue  to  adorn  a  gallery  of 
sculpture;  a  bird  of  Paradise  to  be  kept  in  a  glass  case;  a  mere  doll,  with 
painted  cheeks,  to  bo  dressed  and  undressed  with  childish  fondness ;  a  mere 
human  toy  to  languish  over  a  romance,  or  to  figure  in  a  quadrille  f  Far  othe^ 
wise :  she  was  a  woman  in  all  the  noble  attributes  which  should  dignify  that 
name — a  wife,  a  mother,  a  housekeeper,  a  farmer,  a  gardener,  a  dairy-woman,  a 
kind  neighbor,  a  benefactor  to  the  poor,  a  Christian  woman,  '  full  of  good  works 
and  alms  deeds  which  she  did.'  In  the  morning  I  met  her  first  at  prayers ;  for, 
to  the  honor  of  England,  there  is  scarely  a  family  among  the  hundried  whose 
hospitality  I  have  snared  where  the  duties  of  the  day  are  not  preceded  by  the 
services  of  family  worship ;  and  the  master  and  the  servant,  the  parent  and  the 
child,  the  teacher  and  the  taught,  the  friend  and  the  stranger,  come  together  to 
recognize  and  strengthen  the  sense  of  their  common  equality  in  the  presence  of 
their  common  Father,  and  to  acknowledge  equal  dependence  upon  his  care  and 
mercy.  She  was  then  kind  enough  to  tell  me,  after  her  morning  arrangements, 
she  claimed  me  for  the  day.  She  first  showed  me  her  children,  whom,  like  the 
Boman  mother,  she  deemed  her  brightest  jewels,  and  arranged  their  studies  and 
occupations  for  the  day.  She  then  took  me  two  or  three  miles,  on  foot,  to  visit 
a  sick  neighbor,  and  while  performing  this  act  of  kindness  left  me  to  visit  some 
of  the  cottages  upon  the  estate,  whose  inmates  I  found  loud  in  the  praises  of  her 
kindness  and  benefactions.  Our  next  excursion  was  to  see  some  of  the  finest, 
largest,  and  most  aged  trees  in  the  park,  the  size  of  which  was  truly  magnificent; 
ana  1  sympathized  in  the  veneration  which  she  *  expressed  for  them,  which  was 
like  that  with  which  one  recalls  the  illustrious  memory  of  a  remote  progenitor. 
Our  next  visit  was  to  the  green-houses  and  the  gardens ;  and  she  explained  to  me 
the  mode  adopted  there  of  managing  the  most  delicate  plants,  and  of  cultivating, 
in  the  most  successful  manner,  the  fruits  of  a  wanner  region.  From  the  garden 
we  proceeded  to  the  cultivated  fields,  and  she  informed  me  of  the  system  of  hus- 
bandly pursued  on  the  estate,  the  rotation  of  crops,  the  management  and  appli- 
cation of  manures,  the  amount  of  seed  sown,  the  ordinary  jnelds,  and  the  appro- 
priation of  the  produce,  with  a  perspicuous  detail  of  the  expenses  and  results."  . 
After  visiting  various  other  places  of  interest  to  our  countryman — ^the  offices, 
stables,  cattle  stalls,  poultry  yard,  dairy  house,  &c.,  &c.,  in  regard  to  the  man- 
agement of  which,  the  lady  showed  equal  intelligence ;  and  after  exhibiting  tbo 
**  Bailiff'^s  Farm  Journal  and  the  whole  systematic  mode  of  keeping  accounts  and 
making  retiuns,"  as  well  as  her  own  "  exact  accounts  of  everything  connected  with 
the  dairy,  the  itiarket,  the  table,  the  dmwing-room,  and  the  servants'  hall,"  Mr. 
Colman  and  his  fait  host^sa  BepMa\fc^,\o^i^\i\w^sJlt,wlllQ  says,  "an  hour  after 
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into  another  relation ;  for  the  dinner  bell  summoned  us,  and  this  same  Ixidy  was 
found  presiding  over  a  brilliant  circle  of  the  highest  rank  and  fashion  with  an 
ease,  elegance,  wit,  intelligence,  and  humor,  wim  a  kind  attention  to  every  one's 
wants,  and  an  unaffected  concern  for  every  one's  comfort,  whioh  would  lead  one 
to  suppose  that  this  was  her  only  and  her  peculiar  sphere.  Now,  I  will  not  say 
how  many  mud  puddles  we  had  waded  tlm)ugh,  and  how  many  dung  heaps  wo 
had  crossed,  and  what  places  we  had  explored,  and  how  every  farming  topic  wq£ 
discussed;  but  I  will  say  that  she  pursued  her  object  without  any  of  tnat  fastid- 
iousness and  affected  delicacy  which  pass  with  some  persons  for  refinement,  but 
which,  in  many  cases,  indicate  a  weak  if  not  a  corrupt  mind."  The  remainder  of 
the  ''  sketeh''  must  be  omitted  for  want  of  space,  but  two  or  three  '^  conclusions," 
arrived  at  by  its  author,  ought  not  to  be  passed  over.  He  speaks,  first,  of  the 
gratification  which  any  lady's  intelligent  interest  in  the  business  affmrs  of  the 
outer  and  inner  world  of  home  must  dfford  to  her  husband  or  father ;  secondly, 
that  such  cordial  interest  on  the  lady's  part  "divests  the  country  of  the  ennui  so 
often  complained  of  as  inseparable  from  it ;"  and  thirdly,  that  "  interest  in,  and 
familiarity  with,  even  the  most  humble  occupations  of  agricultural  life,  are  not 
inconsistent  with  the  highest  refinements  of  taste,  the  most  improved  cultivation 
of  the  mind,  and  the  most  accomplished  manners."  It  is  to  be  deprecated,  as  a 
part  of  the  aotual  loss  which  our  injudicious  seclusion  from  the  outer  world  occa- 
sions, that  we  fail  to  perceive  and  enjoy  as  we  ought  the  countless  beauties  which 
nature  displa3rs  to  her  true  worshipper.  She  reveiJs  little  to  the  cursory,  indifferent 
glance ;  but  to  the  loving,  intelligent  gaze,  that  notes  her  varied  aspects,  she  is 
irresistibly  charming.  The  world  is  full  of  poetry,  and  "eyes  anomted  read," 
80  if  we  have  hitherto  walked  blindfolded  through  a  creation  over  which  "  the 
morning  stars  sang  together,"  let  us  now  wake  to  these  blessed  influenoes,  and 
gather  for  our  souls  that  perennial  bloom  that  shall  remain  undimmed  long  after 
5ie  tender  grace  of  our  youth  shall  have  passed  away  forever. 

It  is  no  small  favor,  aid  we  but  so  consider  it,  that,  living  in  the  free  country, 
we  have  unchecked  admission  to  sights  and  sounds  that  have  given  inspiration 
to  genius  in  all  past  ages,  and  shall  continue  to  charm  the  poet,  painter,  and 
singer  through  all  coming  time. 

The  brooklet  gliding  noisily  over  its  rocky  bed,  bursting  into  aqueous  gems 
where  a  tiny  obstruction  gives  it  excuse  for  flashing  into  a  waterfall— or  settling 
into  shady  pools  to  shelter  the  purple  and  gold-flecked  trout — giving  freshness  to 
moss  and  lichens  upon  its  banks,  and  brightness  to  flowers  that  nod  in  homage 
to  its  gentle  ministrations;  the  mountain  that  rears  its  crest  to  heaven,  and  makes 
of  its  rugged  breast  a  nurseiy  for  opal-hued  clouds  and  lovely  blendings  of  shapes 
and  colors  that  vary  with  the  changing  hour;  the  stalwart  woods  that  have 
flourished  through  the  suns  and  storms  of  centuries ;  the  quiet  meadows,  encasing 
in  living  emerald  the  river  that  rolls  its  resistless  tide  to  the  sea;  all  these  and 
countless  other  rural  scenes  have  given  to  such  copyists  as  Claude  Lorraine,  Sal- 
vator  Rosa,  and  Titian,  imperishable  renown. 

Rosa  Bonheur's  celebrated  "cattle  pieces"  have  their  prototype  in  every  popu- 
lous farm-yard,  and  on  every  hill-side  where  the  lowing  herd  finds  pasture,  or  the 
proud  horse  careers  in  unshackled  freedom. 

The  very  tones  that  charm  our  senses  in  the  forest  depths — ^where  the  breeze 
sighs  through  the  reedy  pines  and  the  wood-robin  pours  his  changeful  song  from 
his  unseen  thicket  home;  where  the  music  of  the  stream,  the  drone  of  the  bee, 
and  the  chirping  of  the  insect  tribes,  fill  the  air  with  a  harmony  that  scarce  dis- 
turbs the  wondrous  quiet  of  the  scene— gave  to  the  master  mind  of  Beethoven 
the  key-notes  of  those  sweet  "pastoral  symphonies"  that  flood  the  soul  with 
exquisite  delight,  or  startle  it  to  ecstatic  terror,  as  he  reproduces  the  stem  majesty 
of  heaven  speaking  in  the  thunder  and  the  tempest.  How  faithfully  the  frm 
orchestra,  rehearsing  these  wonderful  compositions,  repeats  to  us  phenomena  we 
know  so  well.    We  feel  the  supernatural  hush  that  heralds  the  impending  stonn^ 


436  AGRICULTURAL  REPORT. 

broken  only  by  the  low  twitter  of  some  fiightened  bird,  or  the  munnnrs  of  a 
summer  zephyr  dying  in  the  distant  tree  tops.  Then  suddenly,  from  the  rocky 
heights,  shut  out  from  view  by  the  appalling  clouds,  bursts  the  loud  voice  of  the 
winds  and  the  iitftil  dash  of  the  scattered  rain-drops,  outiiders  of  the  quick-coming 
storm.  Low,  distant  mutterings  fill  the  air,  to  be  followojl  by  the  full  force  of 
the  tempest.  We  hear  the  rattling  musketry  of  hail ;  the  intermitted  roar  of 
heaven's  artillery  rolls  its  deep  thunder  through  the  sky,  to  be  echoed  and  rever- 
berated, with  scarce  diminished  power,  among  the  far-off  hills;  while  the  light- 
ning writes  with  fiery  finger  mysterious  messages  on  the  midnight  blackness  of 
the  sky,  and  pours  a  momentary,  unreal  splendor  on  the  stranfire  obscurity  of  the 
scene.  From  these  deliciously-painful,  awe-struck  heights,  wnere  we  have  wit- 
nessed tlie  seeming  '^  wreck  of  ipatter  and  crash  of  worlds,"  we  are  let  down  to 
behold  the  serener  heavens  and  earth,  filled  with  fresher  beauty  and  sweeter 
sounds,  and  to  feel  that  our  own  souls,  as  well  as  the  great  heart  of  nature,  has 
been  purified  and  elevated  by  this  great  elementary  s^e. 

It  were  vain  to  attempt  to  speak  of  the  poets — ^the  priests  and  priestesses  of 
natute— who  have  revealed  to  us  her  hidden  mysteries.  From  the  sweet  Psalmist 
of'Israe^  down  through  all  the  ages,  they  have  chanted  hymns  in  her  praise,  and 
only  a  modicum  of  her  charms  has  yet  been  sung.  Beautiful  as  all  these  things 
are — and  we  would  by  no  means  disparage  the  works  of  genius — ^let  us  not  for- 
get that  we  have  the  originals  of  all  these  gems  in  art,  literature,  and  music, 
daily  before  us,  not  shut  in  infr^uent  galleries,  inaccessible  to  ordinary  mortaLs, 
nor  depending  on  trained  orchestras  at  yearly  exhibitions,  nor  locked  in  vast 
libraries  to  bo  read  only  by  a  favored  few,  but  spread  abroad,  with  lavish  hand, 
by  the  Giver  of  all  good  things,  and  to  be  had,  in  one  form  or  another,  "with- 
out money  and  without  price,"  by  every  country  dweller  under  the  sun.  But  if 
these  attractions  are  insufficient  to  induce  the  increased  occupation  of  the  open 
air  which  this  paper  is  designed  to  encourage,  it  is  very  easy  to  give  tangible 
and  profitable  mterest  to  out-of-door  life  by  engaging  in  the  culture  of  flowers 
and  the  smaller  fruits,  taking  care  of  bees  and  other  light  pursuits,  fitted  to 
woman,  that  shall  give  to  Yankee  notions  thrift,  and  to  western  ambition  a 
'4ocal  habitation,"  while  the  actual  benefit  to  health  to  be  derived  from  the  open 
air  is  equally  sure  to  be  secured.  One  can  scarcely  believe,  who  has  not  been 
led  to  look  especially  at  this  subject,  how  truly  nature  is  her  own  best  physician, 
and  how  surely,  if  sought  in  her  native  haunts,  she  administers  not  only  to  the 
"  mind  diseased,"  but  also  to  the  failing  body.  For  one  instance  in  point,  let  us 
refer  to  the  article  on  *'bee  keeping"  fiamished  to  the  Agricultural  Department's 
Report  for  1865,  by  Mrs.  E.  S.  Tupper,  of  Iowa. 

To  say  nothing  of  the  interest  that  attaches  itself  to  these  insect  colonies,  whose 
half  human  instincts  and  delicious  productions  have  made  them  objects  of  care 
and  obsei-vation  to  all  mankind ;  and  without  reference  to  the  money  she  made 
by  the  business,  which  would  astonish,  by  its  amount,  our  eastern  ill-paid  female 
laborers,  we  will  only  quote  the  last  paragraph,  which  gives  the  part  of  her  story 
that  illustrates  our  subject.  She  says:  "I  came  west  twelve  years  ago  under 
sentence  of  speedy  death  from  one  of  Kew  England's  best  physicians,  yet  now 
rejoice  in  pertect  health  restored.  More  than  to  all  other  causes  I  attribute  the 
change  to  the  interesting  occupation  which  has  kept  me  so  much  of  the  time  in  the 
open  air,  and  paid  me  for  being  there.  I  most  heartily  recommend  it  to  those  who 
are  seeking  either  health  or  a  pleasant,  profitable  employment."  It  was  no  mere 
**wliim"  which  induced  physicians  in  the  "olden  time"  to  order  sickly  children 
to  be  turned  out  of  doors  and  encouraged  to  "  play  in  the  dirt,"  any  more  than  it 
is  a  whim  of  doctors,  in  our  present  more  enlightened  day,  to  order  invalids  into 
the  country  or  on  foreign  travel.  Nothing  is  more  trul}'  wholesome  than  digging 
in  the  earth  with  spade  or  trowel,  inhaling  its  free  gases,  suffering  the  sunlight  to 
color  and  vivify  the  blood,  the  fresh  air  to  strengthen  and  invigorate  the  whole 
Bjratem.     The  writer  of  this  knew  a  lady  who  was  threatened,  in  her  younger 
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years,  with  a  blindness,  for  which  medical  «kill  could  offer  no  prevention  or  cure. 
She  was  told,  as  her  only  chance,  to  go  into  the  country  and  try  gardening ;  it 
would  improve  her  health  at  least,  and  might,  possibly,  do  what  nothing  else 
would,  restore  her  failing  sight.  Her  husband,  a  merchant  in  one  of  our  largo 
cities,  sold  out  his  large  business,  and  retired  to  a  pretty  callage,  where  a  few 
acres  gave  her  the  opportunity  sought.  The  cultivation  of  flowers,  entered  into 
as  a  remedial  agent,  became  in  time  a  passion  with  the  fair  devotee.  To  garden 
plots  and  green-house  plants  she  soon  added  landscape  gardening.  A  brook  that 
wandered  in  native  simplicity  through  the  grounds  was  formed  into  mimic  ponds, 
and  tiny  cascades  laughed  in  the  sunlight;  arbors,  groves,  winding  walks,  and 
lovely  vistas,  and  all  the  combinations  of  rural  beauty  which  exquisite  taste  and 
abundant  means  could  give  to  a  spot  of  great  natural  advantages,  sprung  up 
beneath  her  direction,  and  much  of  the  actual  labor  was  accomplished  by  her  own 
hands. 

Fruits  are  the  natural  accompaniments  of  flowers,  and  before  long  she  turned 
her  attention  to  horticulture  also.  Berries  and  the  larger  fruits  flourished,  like 
everything  else,  under  her  skilful  touch,  and  the  grounds  surrounding  their  ele- 
gant mansion  were  a  perfect  wilderness  of  sweets  that  administered  delight  to 
every  sense.  During  the  entire  season  in  which  out-of-door  labors  could  be  car- 
ried on  she  was  at  her  post,  arrayed  in  garden  hat  and  gloves,  firom  early  mom 
till  three  o'clock  in  the  afternoon.  Help  from  stronger  hands  was  always  at  her 
eommand  when  needed,  but  much  of  the  actual  labor  of  sowing,  weeding,  trans- 
planting, training,  pruning,  and  gathering  of  the  produce  was  accomplished  by 
herself.  And  yet  she  was  no  Amazon,  let  it  be  said  to  the  delicate  lady,  who 
turns  in  disgust  from  this  true  picture  of  out-door  life.  Her  years  have  num- 
bered more  than  half  a  century,  but  you  cannot  find  in  any  hall  of  fashion  or 
indolence  so  youthful,  so  beautiful,  so  charming  a  woman.  Her  cheek  has  the 
genuine  wild-rose  bloom,  and  her  soft,  dark  eyes  show  no  symptom  of  the  malady 
fliat  once  threatened  them.  Scarcely  a  silver  thread  mixes  with  the  glossy 
brown  hair  that  folds  over  a  brow  as  smooth  and  delicate  as  a  girVs.  Her  figure 
is  erect  and  graceful,  and  her  manners  have  the  charm  and  freshness  which  the 
woods  and  waters  and  the  thousand  innocent  delights  of  such  a  life  as  hers  must 
bring  to  the  appreciative  soul.  How  many  sick-rooms  have  been  cheered,  how 
many  childish  heails  made  happy  by  her  floral  gifts,  how  many  youthful  minds 
have  been  moved  to  emulate  such  graces  and  virtues,  who  shall  say  t  Let  it  be 
recorded  that,  in  her  place  of  residence,  where  many  fine  old  families  of  worth 
and  wealth  give  tone  and  zest  to  society,  *^  the  lady  gardener  of  Elm  wood " 
holds  no  second  rank,  while  in  homes  of  poverty  and  destitution  no  name  is 
more  tenderly  or  reverently  uttered  than  hers. 

Let  no  one  say  that  this  most  rare  example  of  American  '^  female  life  in  the 
open  air "  can  have  but  few  imitators,  since  to  the  great  majority  of  them  such 
means  for  indulging  in  rural  pursuits  must  be  wanting.  The  sequel  of  her  story 
shows  that  such  employments  bring  their  own  reward,  in  money  as  well  as  in 
health ;  for,  though  in  the  case  above  referred  to  no  thought  of  profit  entered  into 
the  lady's  calculations,  it  soon  became  evident  that,  after  supplying  her  family 
and  friends  with  luxuries  from  her  garden,  a  large  surplus  still  remained.  To 
prevent  criminal  waste,  this  was  sent  to  market  in  the  neighboring  city,  where 
ner  plants,  fruits,  and  flowers  now  command  the  highest  prices,  and  a  large 
addition  to  their  already  liberal  income  is  another  pleasant  result  of  her  labors  m 
the  open  air. 

If  to  these  advantages  we  take  into  the  account  the  attractions  which  floricul- 
ture and  horticulture  give  to  country  homes,  and  how  much  it  would  help  to  do 
away  with  the  complaint  that  comes  to  us  from  every  quarter,  thatr  young  men 
and  young  women  tire  of  the  monotony  and  barrenness  of  rural  life,  and  leave  it 
for  city  employments  upon  the  slightest  pretext,  we  should  se^  additional  cause 
for  urging  tipon  women  attention  to  these  things.     Many  a  mother  has  ver^ 
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little  idea  how  gratifying  it  is  to  the  children  of  the  honsehold  to  have  her  inter- 
ested in  matters  outside  of  the  kitchen  and  the  mending-basket. 

A  twilight  walk,  a  stroll  in  the  woods,  a  picnic,  a  berrying  excursion,  with 
''mother"  for  the  presiding  genius  of  the  occasion,  makes  such  a  day  one  to  be 
marked  with  a  white  stone,  and  remembered  forever  afterwards. 

The  writer  of  this,  long  since  past  her  youth,  has  before  her  mind's  eye,  at 
this  moment,  a  scene  which  occurred  in  her  very  earliest  years — ^a  Simple  rustic 
picture,  but  which  stands  out  in  far  brighter  colors  than  any  worldly  pageant 
she  has  ever  seen  since.  It  was  a  *'  strawberry  festival,''  such  as  no  "  city  haU" 
ever  witnessed,  but  one  in  which  her  mother, "her  little  sick  sister,  and  herself 
participated.  The  plat  of  wild  strawberries,  not  far  from  the  house,  had  been 
discovered  by  the  father's  eye,  and  pointed  out  to  us  at  dinner  time.  For  the 
first  and  last  time,  the  pale,  helpless  child,  the  careworn,  yet  smiling  mother, 
and  the  hoydenish  little  girl  went  out  together  into  the  green  fields  and  gathered 
the  luscious  firuit.  Never  was  sunshine  so  bright  as  that  which  encircled  with  a 
halo  of  light  the  tender  mother,  as  she  filled  mth  ripe  berries  the  lap  of  the 
laughing  infant,  who  clapped  her  hands  and  pulled  buttercups  and  clover  blos- 
soms, with  a  sweet  gaiety  seldom  seen  on  her  pain-marked  features.  The  little 
child  soon  left  us,  and  the  mother,  lon^  years  afterwards,  laid  down  the  burden 
of  life,  and  "  went  home "  also ;  but  she  who  is  left  alone  of  that  happy  trio 
looks  back  to  that  summer's  day  as  one  of  the  happiest  of  her  life. 

A  bright  boy  of  twelve  came  to  spend  a  few  months  with  a  friend  of  his 
mother's.  The  lady  he  visited  was  a  lover  of  nature,  and,  thongh  it  was  early 
spring,  and  patches  of  snow  were  scattered  over  the  fields  and  through  the  woods, 
it  did  not  hinder  the  two  from  cheery  walks  in  the  virgin  mommgs  over  the 
drifts,  or  aronnd  them,  on  the  dry  crisp  grass.  They  gathered  red-cap  moss  and 
scarlet  partridge  berries,  and  carried  home  basketfuls  of  white  pine  cones,  just 
to  smell  their  spicy  breath  and  see  them  bum  at  nightfall  in  the  open  stove, 
when  every  leaf  of  the  brown  unfolded  bur  turned  into  a  point  of  brilhant  flame, 
lit  up  the  sitting-room  with  a  waving,  ruddy  glare.  The  child  enjoyed  the 
lively  chat  of  his  elderly  companion  extremely,  and  one  day,  when  they  had  had 
a  particularly  pleasant  ramble,  he  threw  himself  down  on  a  mossy  rock,  looked 
half  admiringly  and  half  regretfully  at  the  blue  above  and  the  sombre  brown 
beneath  him,  and  said,  with  a  pathetic  emphasis  that  spoke  volumes,  "  Oh,  how 
I  wish  mi/  mother  would  ever  walk  in  the  woods  with  me !"  .  The  boy's  passion- 
ate cry  was  but  the  unspoken,  often  unconscious  wish  of  every  childish  heart — 
the  vague  yearning  for  sympathy,  for  knowledge,  for  variety,  for  something  more 
elevatmg  and  satisfactory  than  the  mere  mechanical  routine  of  daHy  life  that 
does  not  lift  its  gaze  from  the  '*  muck  rake  to  behold  the  crown."  Happy  is  it 
for  any  child  when  he  meets,  in  the  maternal  guardian  of  his  youthful  years,  a 
loving  and  intelligent  response  to  these  appeals  from  his  higher  nature.  If 
mothers  and  older  sisters  realized  how  much  the  after  character  of  their  sons  and 
brothers  depended  on  the  home  influences  brought  to  bear  on  their  youth,  they 
would  not  feel  that  they  had  done  all  that  belonged  to  them  when  they  had 
presented  them  weekly  ^nth  immaculate  shirt  collars,  or  spread  unexcepti#nal 
tables  for  their  daily  repasts.  These  are  the  "tithes  of  anise,  mint,  and  cran- 
min"  which  they  ought  to  render,  in  tolerable  form,  perhaps,  but  for  which  they 
should  not  neglect  the  "weightier  matters"  of  household  love  and  mutual  sym- 
pathy and  consideration.  The  very  restlessness  which  makes  these  incipient 
men  sometimes  troublesome,  is  but  the  native  energy  of  character  that,  properly 
directed,  shall  make  them  pioneers  in  every  noble  undertaking.  The  inqmsi- 
tiveness  so  irksome  to  thoughtless  older  minds  is  but  the  eagerness  of  the  newly 
awakened  love  to  penetrate  into  the  mysteries  by  which  it  is  everywhere  sur- 
rounded *j  and  guilty  of  no  small  crime  is  that  mother  who  turns  her  child  aside 
from  her  own  teachings  and  companionship  to  seek  the  information  he  covets  in 
vicious  and  ignorant,  or,  at  best,  doubtful  associates.     The  broad,  generous  na- 
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ture  of  the  boy  that  finds  outlet  and  enGoniagement  in  a  well-ordered  and  intel- 
ligent home,  where  his  crude  tastes  are  kindly  directed,  his  wishes  duly  regarded, 
and  his  thirst  for  knowledge  gratified,  will  very  rarely  prove  recreant  to  such 
judicious  training  J  while  the  same  noble  elements  in  another,  thwaiied  and 
trampled  upon,  become  the  incentives  to  deeds  of  villany  and  crime.  Far  better 
would  it  be  for  mothers  to  throw  aside  some  of  the  needless  adornments  of  dress, 
and  the  exquisite  niceties  of  housekeeping,  or  even  to  cater  somewhat  less  fully 
to  the  masculine  appetite,  (quite  likely  enough  to  become  epicurean  without  any 
early  pampering,)  and,  with  the  time  thus  gained,  meet  the  boys  on  their  own 
ground.  All  the  better  for  both  parties  is  it  if  it  happens  to  be  the  croquet,  the 
nutting,  the  hunting,  or  the  fishing  ground.  If  she  has  been  properly  taught 
herself,  the  mother  can  make  any  of  these  the  school  of  good  manners,  of  natural 
history,  and  general  information.  Botany  and  mineralogy  are  "at  home"  in  the 
woods  and  fields ;  but  if  we  do  not  know  the  sciences  technically,  or  do  not  care 
to  take  them  from  the  schools  to  which  they  have  been  transplanted,  there  are  a 
thousand  things  to  be  learned  by  observation  merely,  which  shall  profitably 
occupy  the  youthful  mind,  to  whose  insatiable  curiosity  nothing  comes  amiss. 

How  many  ladies  of  professed  and  real  intelligence  have  any  idea  of  the 
variety  and  beauty  of  the  wild  wood  and  field  flowers  that  bloom,  almost  un- 
noticed, from  April  till  November!  or  of  the  different  kinds  of  forest  trees — the 
peculiar  texture  and  color  of  the  bark  and  shape  of  leaf  belonging  to  each ;  and 
the  different  classes  under  the  same  name^  as,  for  instance,  the  numerous  family 
of  maples  e^A  the  tribe  of  birehest  How  many  know  the  various  haunts  of 
birds  peculiar  to  their  region!  the  distinctive  plumage  of  each  species,  their  time 
of  migration  and  return,  the  note  belonging  to  each,  and  the  manner  of  building 
their  nests!  How  many  mark  intelligently  the  varying  mosses  that  carpet  the 
rocks,  or  cushion  with  rare  velvet  the  trunk  of  the  Mien  tree!  How  many  see, 
with  appreciative  eye,  the  countless  shades  of  green  that  crown  the  spring  with 
beauty,  or  note  the  changing  hues  of  the  mountains  and  clouds,  and  the  wonder- 
ful effect  of  light  and  shade  on  landscapes!  How  many  ever  sat,  like  Thoreau, 
"so  still  among  the  solitudes  that  the  shy  creatures  of  the  woods  supposed  them 
stumps,"  and  went  on  with  their  work  or  their  play,  with  charming  firankness  and 
simplicity!  And  yet  a  practical  knowledge  of  all  these  thin^  can  be  gained, 
along  with  the  children,  in  those  excursions  in  the  open  ah:  which  every  woman's 
health  and  spirits  require  her  to  take  daily.  Nothing  has  been  said  directly  as 
to  the  ill  effect  on  the  nerves,  and,  through  them,  on  the  spirits  and  temper, 
which  a  want  of  wholesome  air  brings  to  careworn  females;  but  the  single 
speech  of  a  lively  neighbor  of  mine,  last  summer,  sets  this  part  of  the  subject  in 
its  true  light  at  once.  I  had  not  seen  her  out  for  a  week,  and  supposed  her 
either  sick  or  away  from  home,  when  she  drove  up  to  my  gate  one  morning,  with 
all  her  children,  in  the  carriage,  and  stopped  to  ex(Uiange  salutations.  She 
really  looked  less  bright  fmd  blooming  than  usual,  and  I  said,  "  You  have  been 
ill."  "There  it  is  again,"  exclaimed  she,  laughing;  "everybody  sees  the  want 
of  oxygen  in  my  blood.  The  truth  is,  I  have  been  sewing  steadily  for  a  week 
upon  the  children's  dresses,  and  have  not  allowed  myself  a  breath  of  the  fresh 
air  which  I  have  always  deemed  quite  essential  to  my  health,  and  on  which  I 
am  now  convinced  that  my  ffood  nature  depends  entirely.  At  the  end  of  three 
days  of  unbroken  sedentaiy  employment  I  begin  always  to  falter,  and  can  hardly 
eat  or  sleep;  but  on  this  occasion  I  held  on  to  my  work,  and  -finished  article 
after  article,  till  my  head  was  in  such  a  whirl  I  could  hardly  count  the  garments 
as  I  laid  them  away.  But  yesterday  I  became  desperate ;  I  scolded  poor  Bridget, 
for  some  slight  mistake,  till  she  looked  at  me  in  unutterable  amazement;  I 
ordered  every  child  out  of  the  house,  even  baby  Benny  here,  because  I  could  not 
bear  the  sound  of  a  footfall  within  it;  and  when  my  husband  came  home  at 
night,  and  told  me  I  looked  really  ill  and  nervous,  *it  was  the  last  feather  that 
broke  the  camel's  back' — ^I  was  sure  it  was  only- a  courteous  way  of  saying  I 
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looked  cross  and  uffly,  and  I  buret  into  a  fit  of  inconsolable  sobbing,  and  went 
to  bed,  like  a  naughty  child,  at  eight  o'clock.  This  morning  1  locked  up  the  un- 
finished pile  of  sewing.  We  have  the  dinner  basket  back  there  in  the  caniage, 
and  are  off  for  the  woods.  The  children  say  they  are  in  pursuit  of  fun,  but  I  am 
after  oxygen.'' 

A  word  as  to  the  spiritual  influence  of  agriculture,  and  this  too  protracted  paper 
shall  be  closed.  If  it  be  true  that  "  the  undevout  astronomer  is  mad,"  what  shall 
be  said  of  the  husbandman  who,  receiving  his  daily  bread  from  the  very  hand  of 
God,  with  the  intervention  of  scarcely  any  secondary  causes,  is  yet  so  stupid  and 
hard  of  heart  as  to  refuse  gratefully  to  acknowledge  his  power  and  beneficence! 
In  its  primary  sense  of  tilling  the  earth  for  the  necessary  food  of  man,  or  in  its 
broader  meaning  as  including  horticulture,  floriculturip,  &c.,  it  differs  from  every 
other  occupation  on  earth.  As  it  was  the  sole  employment  of  our  first  parents 
in  their  state  of  innocence,  when  God  came  down  and  talked  familiarly  with  them 
as  man  with  man,  so  now  the  culture  of  the  soil  brings  us  into  closer  cpmmunion 
with  the  Author  of  all  good  than  any  other  occupation  can  possibly  do. 
Mechanics  and  aitisans  of  all  degrees  work  on  materials  already  furnished  to 
their  hand,  and  elatt>r^o  their  designs  with  actual,  tangible  stock,  dug  from  the 
earth,  collected  from  field  and  forest,  brought  up  from  the  mighty  deep,  or  drawn, 
like  electricity,  froni  the  sky.  The  farmer  or  gardener,  on  the  contrary,  holds  in 
his  hand  a  tiny  seed,  a  thing,  apparently,  of  utter  insignificance ;  and  he  seem- 
ingly values  it  so  lightly  that  he  casts  it  into  the  blackened  earth  at  his  feet 
But  now  behold  a  mystery !  This  man  so  doing  is  working  hand  to  hand  with 
God,  doing  his  small  part  in  the  ever  new  work  of  vegetable  creation.  The 
almost  invisible  speck  of  matter,  so  seemingly  lost  in  earth,  is  only  the  slender 
germ  dropped  from  the  reverent  hand  of  man  into  the  fruitful  palm  of  God;  and 
from  this  life-giving  death  it  comes  forth  a  ^'  lily  of  the  valley  arrayed  as  was 
never  Solomon  in  lul  his  rfory,"  or  a  vine  that  "  shall  make  glad  the  heart  of 
man,"  or  a  cedar  that  shaU  be  the  glory  of  Lebanon.  Not  planned  and  put 
together  by  the  "cunning  device  of  men's  hands,"  as  they  build  a  temple — tier 
after  tier  of  brick  or  stone— but  wrought  from  invisible,  intangible  gases  and 
elements  gathered  frt)m  the  earth,  air,  and  water— diminishing  by  no  iota  the 
original  constituents  from  whence  they  sprang — spreading  into  forms  of  inimi- 
table beauty,  and  standing,  like  the  new  earth,  a  miraculous  creation,  and  worthy 
to  be  pronounced  "very  good."  Who  shall  contemn  such  glorious  labor  as  this! 
Who  shall  not  rather  rejoice  to  fulfil  his  allotted  sphere  in  such  copartnership,  and 
deem  it  honor  enough  to  be  a  <y>-worker  with  the  Eternal? 


Women  in  Fabis. — ^That  the  readere  of  the  above  essay  may  note  the  difference 
between  this  and  foreign  countries,  however  enlightened,  in  the  courtesy  shown  to 
women,  and  see  the  drudgery  to  which  the  majority  are  doomed,  the  following  quo- 
tation from  "  Carleton  "  (Mr.  Cc^ui)  is  made.  He  is  describing  the  great  market  of 
St.  Eustach :  "  It  is  an  immense  structure — a  great  iron  shed  or  sheds,  covering 
two  squares;  women  at  all  the  stalls — ^burley,  red-faced,  wielding  cleavers,  cutting 
up  sides  of  beef;  fish-women,  crying  in  shrill  voice  the  excellence  of  their  sole  and 
salmon ;  fruit- women ;  sellere  of  vegetables,  and  pretty  girls  with  flowers  for  sale,' 
beseeching  you  with  such  grace  that  you  are  the  owner  of  a  boquet  before  you  know 
ft.  There  goes  a  woman  with  a  basket  of  potatoes  upon  her  head ;  another  with  a 
big  tub  filleid  with  meat.  There  comes  one  with  a  sack  on  her  back  filled  with  bas- 
kets; another  trips  along  with  a  yoke  on  her  neck  bearing  two  pails  of  buttermilk. 
She  is  certainly  under  the  yoke,  and  so  are  they  all.  No  respect  is  paid  to  pubhc 
places.  Gentlemen  puff  away  at  their  cigare  without  deference  to  the  presence  of 
a  lady,  no  matter  how  w^ell  dressed  or  how  well  behaved.  No  Frenchman  resigns 
his  seat  to  a  woman.  He  may  bow  very  low  and  do  anything  for  Lady  So-and-so, 
but  for  ft  womUn  he  may  meet  in  public,  never  I " 
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It  is  quito  too  late  to  question  the  propriety  or  the  necessity  of  female  educa- 
tion. Under  a  government  founded  upon  uniVersal  intelligence,  few  could  claim 
for  the  daughters  of  the  people  a  less  varied  training  than  for  the  sons,  however 
it  might  differ  in  particulars  to  suit  the  duties  and  destinies  of  the  two  sexes. 
Our  countrymen  are  disposed  to  do  full  justice  to  the  girls  in  their  distribution 
of  educational  facilities ;  indeed,  in  the  older  States  and  in  the  most  cultivated 
districts  the  daughters  are  permitted  to  enjoy  school  opportunities  to  which  their 
brothers  are  strangers.  It  is  at  once  admitted  that  the  importance  of  female 
education  is  generally  appreciated.  The  question  now  is,  Is  it  all  it  should  be, 
and  can  it  be  improved  f 

To  ask  such  a  question  is  to  answer  it.  With  the  evidence  of  progress  in 
mental  culture  in  every  phase  of  human  society  and  in  every  comer  of  the  world 
of  civilization,  we  may  bo  assured  that  the  daughters  of  free  America  will  not 
remain  in  blissfal  satisfaction  with  the  attainments  of  the  present. 

Education  in  Europe  is  becoming  more  popularized  and  practical,  and  the  im- 
provement is  liberating  and  equalizing  the  slaves  of  caste  and  ignorance,  and 
its  ameliorating  influence  is  felt  upon  despotic  governments  and  their  haughty 
rulers. 

If  it  could  seriously  be  said  in  England,  in  the  daj^  of  Sidney  Smith,  that  "  it 
is  not  easy  to  imagine  that  there  can  be  any  just  cause  why  a  woman  of  forty 
should  be  more  ignorant  than  a  boy  of  twelve  years  of  age,"  such  an  insinuation 
would  now  certainly  excite  the  derisive  smiles  of  English  women  and  the  indig- 
nation even  of  the  most  self-satisfied  cockney. 

It  is  said,  too,  and  shown  from  public  records  of  France,  that  the  last  half 
century  has  wrought  a  wonderful  improvement  in  the  average  educational  con- 
dition of  that  country.  At  a  low  ebb  among  the  working  masses  fifty  years  ago, 
and  still  far  from  the  elevation  it  should  attain,  female  education  in  France  has 
wonderfully  advanced  and  is  still  progressive. 

Thirty-five  years  ago,  in  the  primary  schools  of  that  empire,  there  were  ten 
boys  to  every  six  girls.  Since  that  period  the  number  of  children  attending 
school  has  doubled,  and  the  proportion  of  girls  has  increased  from  six-tenths  to 
seven-tenths,  as  compared  with  th«  attendance  of  boys.  Then  forty-five  per 
cent,  of  males  from  five  to  twelve  years  of  age  were  not  in  any  schools  j  now  but 
twenty-one  per  cent,  of  the  same  class  are  absent.  In  1836  sixty  per  cent,  of 
girls  between  seven  and  thirteen  years  were  not  under  any  school  instruction;  in 
1857  the  percentage  was  reduced  to  twenty-three. 

In  other  countries  similar  progress  has  been  developed ;  and  everywhei-e,  as 
the  general  improvement  keeps  its  equal  pace,  female  education  and  disenthraUment 
advance  with  far  more  rapid  strides. 

NATIONAL  IDEAS  IN  EDUCATION. 

But  in  this  republic  is  found  the  highest  development  of  popular  education,  of 
both  sexes  and  all  stations  in  life  and  grades  of  wealth,  and  in  its  distribution  it 
is  more  nearly  equal  than  are  individuals  in  social  rank  and  other  aitificial  dis- 
tinctions. This  superiority  is  due  to  the  fact  that  it  is  distinctively  American,  in 
accordance  with  the  republican  idea  and  a  part  of  its  development ;  and  as  our 
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government  is  perfected,  and  fi-eedom  and  equality  are  universally  assured,  edu- 
cation will  have  a  wider  and  higher  range,  and  female  culture  will  continue  to 
take  a  prominent  and  influential  part  in  the  triumphs  of  educational  progress. 

The  cardinal  principle  of  oiur  government  being  equality  in  the  exercise  of 
natm*al  rights,  educaticm  must  become  more  ncaily  universal  than  in  any. existing 
foreign  government.  Neither  sex  nor  race,  color  nor  class,  is  regarde<l  in  con- 
.  fennng  opportunities  for  culture,  though  constant  discrimination  should  be  made, 
and  special  means  employed,  to  fit  each  individual  for  the  sphere  or  the  voca- 
tion in  life  to  be  filled.  The  world  seems  to  be  just  beginning  to  learn  practi- 
cxilly  that  minds  are  not  fashioned  from  the  same  pattern,  like  the  latest  modes 
from  Paris,  and  that  education  should  be  general  and  uniform  for  all.  so  far  as 
it  may  be  necessary  for  social  harmony  and  a  proper  mental  balance,  and  specific 
to  suit  the  peculiar  wants  of  the  individual.  This  twofold  character  is  now  more 
realized  than  ever  before,  and  in  this  country,  as  it  is  and  as  it  can  bo  in  no  other; 
and  while  the  foundation  of  present  culture  is  becoming  broader,  and^its  super- 
structure higher  and  more  substantiaJ,  its  adaptation  to  anticipated  uses  and  em- 
plo}nnents  is  more  marked,  and  its  outwaid  stylo  and  finish  more  in  keeping  with 
ita  peculiar  location  and  surrounduaga. 

As  this  country  is  continental  in  extent,  no  "pent-up  Utica"  should  contract 
the  range  of  its  scholars — embracing  all  clunates,  its  intellect  should  combine  a 
semi-tropical  warmth  and  coloiing  with  the  vigor  and  enduring  strength  of  the 
temperate  zone — with  broad  plains  spanned  with  railways  and  comrsed  with  flow- 
ing streams,  mind  should  be  free,  active,  and  swift:— comprising  mountain  ranges 
with  heaven-piercing  peaks,  thought  should  be  trained  towards  the  iUimitable 
and  sent  forth  in  searcli  of  the  infinite — including  all  races  and  tongues,  the  lore 
and  languages  of  the  world  should  blend  theu*  treasures  to  enrich  its  literature. 

>Vliatevcr  characteristics  it  may  possess,  the  great  fact  in  connection  with  this 
"  land  of  the  free^'  is  the  intensely  practical  character  of  its  people.  A  new  con- 
tinent is  opened  to  civilization,  and  its  former  tawny  occupants,  henceforth  out  of 
place  upon  the  busy  scene,  shnnk  away  and  die.  The  stream  of  humanity  flows 
westwaid,  from  ocean  to  ocean,  rolling  over  mountains  without  regard  to  the  laws 
of  gravitation ;  grappling  with  nature  at  every  point,  intent  upon  utility  first  that 
beauty  may  come  afterwards.  Riches  are  coined  from  the  prairie  earth  and  the 
gentle  rain,  the  forest  mould  and  the  golden  sunshine,  the  lowly  plant  and  the 
mighty  tree,  the  mountain  rock,  the  river  sands,  the  bosom  of  the  lakes,  the 
waves  of  ocean — ^all  by  the  aid  of  human  muscles  and  the  sweat  of  the  face  of 
man;  and  from  rosy  morning  till  the  last  faint  thread  of  twdlight  disappears, 
the  day  is  filled  with  sounds  of  labor  and  sights  of  industry,  as  the  products  of 
field,  wood,  and  mine  are  fashioned  and  fitted  for  the  aliment,  comfort,  or  con- 
venieuce  of  man,  and  made  to  swell  the  aggregate  of  material  wealth. 

In  such  a  country  the  education  of  the  doister  will  never  answer  a  practical 
pm*pose.  Delving  in  classic  mines  through  weary  years,  till  the  atmosphere  of 
the  present  is  mouldy  with  the  emanations  of  the  dead  past,  will  not  sufiSoe  for 
tlie  activities  and  pr^pticalities  of  this  living  age.  The  theory  and  philosophy 
of  language  must  take  a  high  place  in  American  education ;  but  science.  In  ita 
myriad  applications  to  art  and  invention,  opens  a  field  inviting,  alluring,  and 
boundless,  which  promises  more  of  good  and  glory  than  any  other  path  of  learn- 
ing. It  is  yet  a  new  path.  Alas !  how  little  do  the  "  masters''  of  special  branches 
of  science  at  present  know  of  the  treasures  of  which  they  have  caught  bat 
glimpses,  and  how  powerless  are  they  to  apply  this  knowledge  to  human  arts  or 
the  wants  of  man.  Mathematics  must  be  relied  on  as  a  balance-wheel  to  give 
stability  to  the  mind  in  this  era  of  impulse  and  will ;  and  to  none  can  it  be  more 
useful  than  to  the  women  of  our  land.  It  is  an  error  long  since  dissipated  that 
girls  cannot  understand  or  appreciate  the  higher  mathematics.  I  have  kno\^Ti 
classes  of  girls,  year  after  year,  to  equal  or  excel  the  attainments  of  similar  col- 
lege classes  of  boys  in  the  same  neighborhood. 
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I  will  not  extend  this  branch  of  the  subject.  In  a  word,  our  education  must 
be  suited  to  the  peotiliar  character  and  wants  of  the  country  in  which  we  live; 
it  must  be  broad,  progressive,  practical,  and  in  accord  with  the  highest  humanity. 
These  hints  point  to  views  already  crystaHizpg  into  a  system  of  American  edu- 
cation in  the  minds  of  the  practical  scholars  of  the  country. 

A   EURAL  IDEAL. 

In  the  formation  of  a  national  education,  as  of  a  national  charadlet,  the  coun- 
try more  than  the  city  must  control.  The  city  becomes  cosmopolitan ;  its  people, 
blending  all  nationalities,  lose  distinctive  national  characteristics,  and  I  have 
sometimes  thought,  judging  from  popular  manifestations,  love  of  country  as  well. 
Ignorance  concentrates,  and  while  the  favored  few  enjoy  superior  facilities  and 
attain  scholarly  reputation  surpassing  'hiost  people  in  the  country,  they  are  but 
the  few,  and  a  proportion  which  can  never  exist  in  the  country  are  doomed  to 
ignorance  unillumined  by  any  sign  of  amelioration.  There  are  sections  of  every 
city  which  are  nurseries  of  barbwrism.  These  sections  increase  with  the  growtn 
of  the  cities,  and,  I  fear,  also  in  proportion  to  population  as  time  advances. 

The  superintendent  of  schools  for  the  city  of  New  York,  reporting  the  number 
of  children  taught  in  those  schools  as  two  hundred  and  twenty-two  thousand; 
places  the  average  attendance  at  less  than  ninety-two  thousand.  Nearly  two- 
thirds  of  those  nominally  in  attendance  are  absent  from  the  schools.  In  Phil- 
adelphia, that  beautiful  city  of  cleanliness  and  thrift,  twenty  thousand  children 
neither  attend  school  nor  engage  in  any  useful  employment.  In  Chicago  are 
forty-five  thousand  children  of  the  age  for  school  instruction,  but  scarcely  twenty- 
five  thousand  are  enrolled  in  the  public  schools.  Some  attend  private  sohools, 
but  thousands  are  growing  up  in  ignorance.  Of  those  whose  names  are  on  the 
list,  there  are  so  many  habitually  absent  that  fourteen  thousand  seats  are  ample 
for  their  accommodation.  It  is  said,  further,  that  of  those  present  on  any  given 
day  not  more  than  a  third  occupy  their  seats  more  than  nine  weeks  in  the 
year,  and  scarcely  more  than  a  fifth  of  the  remainder  are  regular  in  attendance. 

In  every  city  the  same  results  are  seen.  Upon  the  country,  then,  must  we 
rely  for  the  perpetuity  and.  success  of  the  great  American  school  system.  Not 
only  from  the  superior  character  and  more  earnest  patriotism  of  the  toiling  masses 
of  the  country,  but  from  their  greater  numbers,  in  hillside  and  in  valley,  through- 
out the  length  and  breadth  of  a  great  continent,  can  we  assume  their  oontrolhng 
influence  in  national  education. 

It  can  now  be  seen  why  so  much  prominence  is  given  to  the  rural  population 
in  our  dreams  of  educational  progress.  It  comprises  a  larger  and  more  hopefial 
element  of  improvement  than  the  city — an  element  that  has  more  bf  truth  and 
nature,  more  of  virtue  and  principle.  In  the  country  will  the  defects  of  the 
present  system  be  most  readily  remedied,  and  there  will  teforms  be  inaugurated 
most  hopefully.  In  these  facts,  and  in  the  superior  efficacy  and  elevating  ten- 
dency of  female  influence  in  ruiaJ  life,  are  found  the  reasons  why  I  treat  speci- 
fically of  the  education  of  fanners'  daughters.  It  is  not  that  they  require  a 
totally  diflFerent  education  from  that  of  other  girls,  but  that  they  can  be  more 
readily  moulded  to  the  ideal  of  a  superior  and  more  practical  culture,  and  can 
then  stamp  more  effectually  their  impress  upon  the  society  in  which  they  move. 

Farmers'  daughters  constitute  an  important  part  of  the  rural  population  to  be 
educated,  as  doting  fathers,  fond  brothers,  and  others  possibly  still  fonder,  will 
readily  admit ;  then:  initiation  in  any  path  of  educational  progress  would  be  the 
signal  for  the  boys  to  follow.  There  are  also  special  defects  to  be  remedied  in 
the  general  education  of  girls,  which  are  either  peculiar  to  female  education,  or 
are  not  found  to  exist  in  the  same  degree  in  that  of  boys. 

Lot  the  girls  of  rural  America  reverently  bless  God  for  then-  birthright  in  a 
free  realm,  where  the  daughters  of  the  farm  are  not  the  children  of  peasants,  and 
can  never  become  the  slaves  of  serfs — ^where  an  actual  log-cabin  may  be  ex- 
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changed  for  the  presidential  mansion,  or,  better  still,  the  home  of  intellectnal 
eminence  or  moral  p/e-emincnce.  Among  the  nations,  as  man  is  dwarfed  and 
restrained  by  imperial  edicts,  social  customs,  or  ancient  superstitions,  in  an  in- 
creasing ratio  is  woman  enslaved  ^d  belittled  in  soul  and  intellect.  There  is, 
indeed,  a  long  stride  in  progress  from  a  Turkish  toy  with  a  soul  in  it,  for  which 
there  is  no  acKnowledged  use,  to  a  French  exponent  of  fashionable  and  artistic 
elegance  j  and  a  fiulher  progression  to  an  English  embodiment  of  home  virtues, 
intelligence,  fend  sturdy  sense.  Yet  the  best  of  the  women  of  England  are  sepa- 
rated by  cordons  of  caste  and  barriers  of  foolish  pride,  which  prevent  the  develop- 
ment of  but  a  single  side  or  two  of  human  nature,  and  cramp  the  free  play  of 
the  highest  sympathies  and  sensibilities  of  the  human  soul.  In  this  country,  not 
only  is  there  opportimity  for  development,  entirely  unrestrained,  and  which  no- 
where else  exists,  but  there  is  the  spur  of  every  imaginable  motive  for  it.  The 
prejudices  of  the  past  are  here  melting  before  woman's  pathway ;  the  barbarism 
of  legal  disabilities  is  disappearing;  the  injustice  of  offering  unequal  rew^ards  for 
the  same  measure  of  effort  is  admitted  j  and  the  heavens,  which  frowned  upon 
our  way,  aie  dealing  for  a  day  henceforth  bright  and  glorious. 

Are  the  young  women  of  America  alive  to  their  opportunities,  and  able  to 
realize  their  full  capabilities,  while  filling  more  perfectly  than  could  otherwise 
be  possible,  the  holy  offices  of  daughter,  sister,  wife,  and  mother,  thus  giving  to 
the  world  the  highest  type  of  feminine  excellence  f  To  the  girls  of  the  land  we 
must  look  for  the  realization  of  such  a  possibility.  And  who  will  appear  as  the 
leading  element  in  the  improvement^  Not  certainly  those  of  the  principal  cities. 
Too  much  of  the  hoUowness  of  conventionalism,  too  much  of  the  selfishness 
of  mammon,  too  much  of  the  frippery  of  fashion,  and  too  little  of  the  fr'eshness 
of  nature  exist  there  to  admit  of  such  a  hope.  There  is  highest  culture,  wisest 
discipline,  and  noblest  development  occasionally  found  in  cities ;  but  it  is  folly 
to  expect  the  mass  to  be  leavened  by  it  amid  so  many  adverse  influences. 

Then  to  you,  girls  of  the  farm,  comp^ions  of  the  birds  and  the  flowers,  fio  we 
Idok  for  education  that  shall  combine  a  broader  mental  training,  a  truer  moral 
culture,  a  better  physical  development,  and  more  sensible  and  practical  views 
of  your  share  in  mc'S  duties.  Many  await  the  r^zation  of-  such  an  ideal,  in 
the  full  belief  that  it  is  not  only  possible,  but  near.  As  the  men  of  this  country 
are  more  active,  enterprising,  and  effective  in  accomplishment  than  those  of  any 
other,  why  should  not  the  women  be  more  intelligent,  companionablb,  and 
healthful  than  those  of  any  country  in  the  civilized  world  f  It  is  a  glorious  aim, 
and  country  girls  will  be  foremost  and  successful  in  the  effort.  Then  may 
universal  fame  accord  to  American  women  the  praise  which  M.  de  Tocqueville  has 
already  given  them,  in  saying,  "  I  have  nowhere  seen  women  occupying  a  loftier 
position ;  and  if  I  were  asked,  now  I  am  drawing  to  the  close  of  this  work,  in 
which  I  have  spoken  ^  so  many  things  done  by  the  Americans,  to  what  the  sin- 
gular prosperity  and  growing  strengtn  of  that  people  ought  to  be  attributed,  I 
should  reply,  to  tlie  superiority  qf  Iter  icomenP  If  this  superiority  is  indeed  so 
manifest,  and  is  to  be  permanent  and  progressive  in  its  best  featm-es,  it  will  be 
due  to  the  fulfilment  of  the  four  requisites  of  woman,  in  the  Chinese  maxim, 
'*  That  virtue  dwell  in  her  heart ;  that  modesty  play  on  her  brow  ;  that  sw^eetness 
flow  from  her  lips;  that  industry  occupy  her  hand."  Such  characteristics,  super- 
added to  intellectual  superiority,  will  result  from  the  judicious  training  of  all  the 
powers  and  faculties  of  woman's  being,  in  the  realization  of  our  ideal  of  what 
female  education  should  be  in  the  United  States ;  and  in  the  future  may  be  pro- 
duced many  a  woman  as  deserving  of  high  encomium  as  the  wife  of  John  Adams, 
of  whom  he  wrote :  "  There  have  been  few  ladies  of  the  world  of  a  more  correct 
or  elegant  taste.  A  collection  of  her  letters,  for  the  forty-five  yeai-s  that  we  have 
been  wed,  would  be  worth  ten  times  more  than  Madame  de  Se^gn^'s,  though  not 
so  perfectly  measured  in  syllables  and  letters,  and  would,  or  at  least  ought  to, 
put  to  the  blush  Mary  Wortley  Montague  and  all  her  adnurers." 
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2fENTAL  TRAINTSQ. 

Female  education  should  not  be  partial  or  one-sided,  but  should  include 
equally  its  mental,  moral,  physical,  and  domestic  aspects.  The  idea  is  not  new 
to  teachers  of  girls  j  its  force  is  readily  acknowledged ;  yet  it  needs  to  be  more 
deeply  impressed  upon  the  popular  mind  as  a  vital  practical  fact.  Day  by  day 
are  educational  facilities  sought  with  greater  assiduity,  and  improved  more  fully 
and  practically ;  still  it  is  painfully  evident  that  it  is  lacking  in  depth  and  com- 
pleteness. Books,  teachers,  time,  and  means  are  often  employed,  and  the  woman 
is  but  half  educated — ^rather  there  is  educated  but  half  a  woman.  Education 
should  be  for  life ;  much  that  goes  by  that  name  is  for  youth  and  early  woman- 
hood, and  is  but  little  adapted  to  the  later  years  of  life,  and  that  little  has  been 
so  subordinate  that  it  is  forgotten,  or  only  feebly  remembered.  Mental  training 
should!  be  intended  for  utility  more  than  show,  for  enduring  permanency  moro 
than  temporary  brilliancy,  and  for  matronly  activities  rather  than  matrimonial 
success.  It  really  seems  to  be  the  idea  of  some  that  the  end  of  education  is 
marriage,  and  to  them  marriage  is  its  termination,  as  well  as  its  aim.  It  is  thus 
debased  to  serve  as  a  bait  with  which  to  catch  husbands,  when  no  such  entice- 
ment is  necessary.  The  freshness  and  vivacity  of  youth  and  beauty  suffice  for 
such  angling.  When  they  have  faded  and  fled,  and  cares  and  sober  realities 
follow,  more  enduring  charms  of  mind  and  spirit,  skill  and  tact  are  needed  to 
retain  and  deepen  the  affection  so  naturally  inspired.  An  eminent  writer,  in  an- 
other country,  fifty  years  ago  expressed  concisely  the  want  of  to-day — an  educa- 
tion that  wiU  give  "resources  that  will  endure  as  long  as  life  endures;  habits 
that  time  will  ameliorate,  not  destroy ;  occupations  that  will  render  sickness 
tolerable,  solitude  pleasant,  age  venerable,  life  more  dignified  and  useful,  and 
therefore  death  less  terrible." 

We  need  in  the  mental  training  of  girls  (which  is  the  branch  of  the  subject  I 
shall  first  consider)  more  attention  to  the  development  of  the  reasoning  faculties, 
by  means  of  mathematics ;  more  acquaintance  with  the  forces  of  nature,  by  the 
study  of  natural  science ;  a  better  knowledge  of  the  philosophy  of  language,  and 
the  graces  of  diction ;  and  by  no  means  least  nor  last,  moro  complete  mastery 
of  the  minor  but  essential  primary  branches  of  education,  w^hich  are  so  apt  to  be 
neglected  for  more  pretentious  studies. 

No  one  need  fear,  in  a  culture  so  symmetrical,  the  possible  reputation  of  a 
*'  blue  stocking  j"  that  term  has  lost  its  power  to  frighten  even  the  timid,  and  is 
growing  obsolete,  since  it  can  no  longer  be  used  as  an  excuse  or  cover  for  one's 
own  ignorance.  Nor  will  nedantry,  that  evidence  that  "  a  little  learning  is  a 
dangei-ous  thing,''  ever  result  from  such  a  culture,  though  it  may  for  the  want 
of  it. 

There  are  evils  in  female  education  which  farmers'  daughters,  in  the  simplicity 
and  vigor  of  their  an  vitiated  natures,  will  easily  learn  to  avoid.  Of  these  I  will . 
briefly  illustrate  a  few  of  the  most  conspicuous,  and  point  at  a  few  reforms. 

A  servile  imitation. — One  of  the  worst  mischiefs  of  our  system  of  female  edu- 
cation is  its  too  prevalent  imitativeness.  Custom  has  often  the  force  of  law,  and 
the  curriculum  of  a  female  academy  is  as  inflexible  as  fate  when  it  should  be  as 
elastic  as  youth.  Studies  allowed  to  one  are  compulsive  upon  all.  Fond  mothers 
require  attention,  seriatwij  to  every  separate  item  on  the  intellectual  bill  of  fare, 
whether  their  reluctant  daughtere  have  an  appetite  for  each  or  not.  Every  ad- 
junct of  study  known  to  the  institution  must  be  furnished.  The  traditional' wish 
that  a  lacking  "  capacity"  may  bo  supplied  is  not  an  exaggeration.  Colleges  for 
males  are  rapidly  changing  their  cast-iron  usages  in  this  respect.  "  Scientific 
courses"  of  study,  separate  yet  similar,  each  making  one  science  prominent  while 
blending  others  allied  to  it  and  to  the  central  idea  of  the  CDurse,  and  all  preceded 
by  a  uniform  general  training,  are  instituted  by  the  best  colleges,  and  are  yearly 
advancing  in  popularity  and  patronage.     Already  has  one  prominent  female 
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school  in  New  York  city  adopted  the  idea,  so  far  at  least  as  to  permit  a  selection 
of  studies  from  the  list  suited  to  individual  tastes  and  capacities  and  expectations 
in  life.  Of  course  the  student  should  not  apportion  her  work  at  will,  nor  should 
the  teacher  arrange  her  course  at  random,  or  without  careful  study  of  the  case  and 
the  exercise  of  rare  judgment  in  the  decision.  Let  this  plan  be  generally  pur- 
sued in  female  schools,  and  the  wealth  of  these  golden  opportunities  would  not 
be  lavished  on  unappreciated  or  unattainable  objects.  There  are  some  natures — 
more  than  would  at  first  appear — ^that  will  break  rather  than  bond  to  a  prescribed 
but  uncongenial  course  of  study ;  and  there  are  many,  among  girls  as  well  as  boys, 
making  melancholy  failures  in  some  forced  pursuit,  who  would  shed  the  light  of 
real  genius  upon  some  other  path  of  culture  if  permitted  to  tread  it.  Instances 
are  not  rare  in  which  a  sort  of  martyrdom  has  been  suffered,  with  bo  useful  result, 
before  the  bonds  of  an  iron  custom  have  been  broken  and  the  mind  is  left  free 
for  its  eager  flight. 

Eoutine. — There  are  red-tapists  in  schools  as  well  as  in  official  circles,  teaching 
more  of  form  than  of  substance,  repressing  rather  than  expanding,  and  expecting 
pupils  to  digest  the  shell  rather  than  the  kernel — an  effort  resulting  in  starvation 
or  mtellectual  dyspepsia.  With  them  to  educate  means  to  restrain,  to  lop  off,  or 
at  most  to  cram,  and  not  to  draw  forth,  expand,  and  strengthen  the  mental  powers. 
An  attempt  is  made  to  educate  by  machinery,  which  operates  with  merciless 
uniformity  upon  all  material,  and  finishes  off  all  in  the  same  style  and  pattern, 
ready  to  be  turned  out  of  the  mill,  properly  labelled  and  thrown  upon  the  market 
The  teacher  is  a  man  of  text-books  j  a  recitation  a  matter  of  memory ;  instruc- 
tion a  daily  drill,  and  examination  a  dress  parade.  Facts,  formulas,  and  rules 
are  taught  instead  of  principles,  and  children  intended  for  men  and  women  of 
intelligence  are  made  learned  parrots.  School  drill  should  not  be  a  ligature, 
checking  mental  life  in  its  course,  but  a  leash,  permitting  voluntary  action  while 
tethering  firmly  to  a  principle.  This  drill  is  stiff  and  chilling  enough  in  colleges 
for  males,  but  it  is  often  worse  in  female  seminaries,  extending  to  study,  manners, 
and  physical  exercise.  Discipline  is  necessary  and  firmness  •  essential,  but  this 
sort  of  training  should  not  be  the  beginning  and  ending,  body  and  spirit,  of  the 
education  of  guls.  Country  maidens,  accustomed  to  fieedom  of  movement  and 
the  stirring  scenes  of  animated  nature,  do  not  relish  such  restraint,  and  will  not 
always  endure  it.  They,  at  least,  if  no  others,  can  appreciate  a  more  wholesome 
regimen.  For  them  I  plead  the  furnishing  of  opportunities  for  a  free,  true,  and 
liberal  culture,  in  which  the  real  u^s  of  knowledge  may  be  taught,  and  the  true 
purposes  of  life  unfolded.  The  girls  of  rural  America  will  not  be  slow  to  profit 
by  the  teaching  of  such  schools. 

Want  qf  Hioroughness. — Another  want  in  female  education  is  thordughness. 
Our  girls  often  lack  earnest,  determined,  concentrated  effort  in  study.  Tne  ten- 
dency of  fashionable  life  is  too  much  towards  encouraging  in  ffirls  a  listless,  aim- 
less nabit,  frivolous  occupations,  and  supei-ficial  attainments.  A  boy  is  thrown 
upon  his  resources  while  despondingly  unconscious  of  possessing  any,  and  left 
to  battle  desperately  with  the  world,  when  he  aiouses  himself  as  a  young  lion, 
struggles  mightily  with  opposing  obstacles,  and  ultimately  accomplidies  results 
at  which  the  world  wondera  scarcely  less  than  himseK.  I'ho  rough  experiences 
which  guide  a  poor  boy  through  college  to  an  honorable  success  in  science,  busi- 
ness, or  statesmanship  may  not  be  desirable  stimidants  to  effort  in  the  case  of 
his  sisters ;  yet  many  a  one  has  been  left  to  the  bitteniess  of  such  a  trial,  and 
has  won  trophies  and  rewards  which  prove  her  equal  to  her  brothers,  and  show 
that  the  difference  between  tlie  sexes  in  this  repect  is  more  the  result  of  circum- 
stances than  of  difference  of  mental  organization  or  strength  of  ^^ill.  None  can 
be  more  patient,  unremitting,  and  self-sacrificing  than  young  women  of  a  tender 
age  and  rearing  have  sometimes  been  in  acquiring  a  culture  suited  to  insure  in- 
dependence, the  support  of  an  aged  mother,  or  the  education  of  younger  brothers 
or  sisters.     Sometlmig  of  this  thoughtful  earnestness  should  characterize  the 
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young  women  of  the  land  in  this  age  of  oo-operation  and  effort;  arouse  a  higher 
ambition,  and  fire  a  loftier  purpose.  Men  are  impelled  to  action  in  this  country 
by  forces  that  they  cannot  resist ;  women,  in  their  own  sphere,  must  share  the 
impulse  and  move  forward  with  equal  pace  in  the  same  direction,  obtaining  a 
like  breadth  of  views  and  depth  of  practical  culture.  Emphatically  true  hero 
is  the  saying  of  John  Stuart  Mill  in  the  English  House  of  Commons  concerning 
his  own  countrywomen :  "  The  time  is  come  when  if  women  are  not  raised  to  the 
level  of  men,  men  will  be  pulled  down  to  theirs."  Who,  if  not  farmers'  daughters, 
will  respond  to  these  suggestions,  and  infuse  into  their  school  life  a  zeal  for 
thorough  culture  and  genuine  attainments  that  shall  brighten  as  they  bless  and 
beautify  a  happy  and  useful  life  ? 

Accomplishments. — The  lighter  accomplishments  which  serve  to  cheer  the 
intervals  of  relaxation  from  life's  labors  of  love  and  duty  are  necessaiy  and^com- 
mendable.  While  they  should  be  subordinate,  I  would  not  characterize  them  in 
the  somewhat  too  harsh  language  of  the  Edinburgh  reviewer :  "  No  mother,  no 
woman,  who  has  passed  over  the  few  first  years  of  lifct  sings,  or  dances,  or  draws, 
or  plays  upon  musical  instruments.  These  are  merely  means  for  displaying  the 
grace  and  vivacity  of  youth,  which  every  woman  gives  up  as  she  gives  up  the  dress 
and  manners  of  eighteen  ;  she  has  no  wish  to  retain  them,  or  if  she  has,  she  is 
*  driven  out  of  them  by  diameter  and  derision."  Superficial  attainments,  whether 
illustrating  the  grace  or  the  grandeur  of  mental  culture,  are  evanescent,  and 
many  a  school-girPs  acquirements  are  indelible  as  characters  written  in  the  sand 
of  a  wave-washed  shore;  yet  many  American  girls,  as  they  increase. in  years, 
excite  envy  rather  than  derision  by  the  display  of  mental  and  social  diameter 
attained  by  the  lively  exercise  of  powers  brought  into  conscious  being  and  trained 
to  activity  in  school  life. 

If  a  country  girl  can  only  enjoy  a  few  months'  tuition,  beyond  the  .most 
primitive  local  opportunities,  it  is  folly  for  her  to  spend  those  precious  hours  in 
servile  imitation  of  the  boarding-school  miss  of  ample  time  and  means,  for  the 
sake  of  murdering  a  few  airs  from  operas  and  acquiring  certain  airs  of  affectation, 
or  of  mispronouncing  and  misunderstanding  easy  French  without  the  ability  to 
use  with  accuracy  the  mother  tongue.  If  these  accomplishments  can,  indeed,  be 
made  an  aid  to  elegance,  rather  than  a  cloak  for  vulgarity  and  a  stimulus  to  pre- 
tence, they  may  bo  useful  concomitants  of  education,  like  a  simple  dessert  dter 
solid  meats ;  but  whipped  syllabub  would  not  be  a  suitable  diet  for  a  dairy 
maid,  or  an  economical  one  for  her  who  may  be  liable  to  the  risk  of  a  scanty 
meal.  Affectations  and  shams  may  be  expected  in  the  city,  but  the  education  of 
the  country  girl  should  be  in  accord  with  nature,  suited  to  her  circumstances, 
tending  to  fit  her  for  every  duty  that  may  devolve  upon  her,  and  enabling  her  to 
seize  every  opportunity  of  social  advancement  and  beneficent  action.  It  should 
be  true,  sensible,  practical,  and  earnest. 

Home  training, — I  desire  to  urge  seriously  upon  mothers  the  importance  of 
keeping  their  daughters  under  their  own  roof-tree  instead  of  sending  them  pre- 
maturely to  boarding-schools  before  habits  of  study  and  thought  are  formed,  and 
moral  principles  firmly  fixed ;  otherwise  the  probability  is  strong  that  they  will 
return  totally  changed  in  tastes  and  feelings,  with  fiilse  views  of  life,  disgust. for 
old  associations,  and,  perhaps,  old  associates,  and  superficial  attainments.  A 
gentle,  sympathizing  daughter  is  lost  to  the  hearthstone,  and  a  self-willed,  vain, 
showy,  but  shallow  young  lady  has  taken  her  place,  who  is  more  anxious  for  a 
settlement  in  life  than  for  the  ability  to  sustain  herself  with  honor  and  grace  in 
her  chosen  sphere. 

The  older  States  are  full  of  local  schools,  which,  with  the  home-training  and 
an  intelligent  mother's  guidance  and  instruction,  can  furnish  means  for  laying  a 
solid  foundation  of  a  female  culture  that  no  boarding-school,  however  home-like, 
may  equal.  The  age  at  which  the  aid  of  boarding-schools  may  safely  be  called 
in  requisition,  when  circumstances  forbid  the  completion  5f  education  at  home. 
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will  depend  Bomewliat  on  tlie  temperament,  degree  of  moral  and  mental  maturity, 
and  character  and  length  of  previous  training.  A  judicious  mother  wili  be  a  safe 
judge,  if  not  too  timid  to  dismiss  her  fears  of  the  safety  and  success  of  her  well- 
trained  and  sensible  daughter  in  her  experience  of  boarding-school  life. 

Boarding-schools  should  aim  to  retain  rather  than  desti'oy  the  charm  of  fresh- 
ness and  simplicity  that  characterizes  home  life,  and  to  develop  a  symmetrical 
and  complete  culture  instead  of  a  baneful  brilliancy  that  may  not  be  permanent, 
and  will  not  insm^e  happiness  or  usefulness.  GoiTect  ideas  on  this  point  are 
gaining  prevalence,  and  schools  can  be  found  promising  an  approach  to  such 
realization.  If  farmers'  girls  must  be  sent  from  home,  such  schools  should  be 
selected  for  their  education. 

MORAL   CTJLTTJRB. 

Perhaps  no  proposition  is  more  evidently  true  than  that  all  intelligent  beings 
are  under  obligations  to  obey  the  will  of  their  Creator.  Since  they  can  possess 
no  power  or  faculty  independent  of  Him,  they  can  have  no  right  to  exercise 
their  faculties  independent  of  His  will.  Obedience  to  our  Creators  requirements 
is  our  duty,  because  they  are  His  requirements ;  while  it  is  our  interest,  because 
they  are  so  designed  by  an  all-wise  and  infinitely  good  being.  All  actions  in 
accordance  with  His  will  are  right  and  beneficial,  and  those  opposed  to  it  are 
wrong  and  hurtful.  It  is  therefore  manifestly  a  most  important  part  of  a  com- 
plete education  to  train  the  conscience  to  a  just  discrimination  of  what  is  right 
and  what  is  wrong  in  human  conduct,  and  to  discipline  the  will  to  choose  the 
right,  not  because  such, choice  will  result  to  the  advantage  of  the  actor,  ];»ut  be- 
cause the  action  itself  is  right. 

If  *'  an  undevout  astronomer  is  mad,"  how  anomalous  should  be  a  lack  of  con- 
science or  innocence  amid  the  purity  and  jfreshness  of  nature.  The  country  girl 
moves  and  breathes  amid  a  constant  succession  oi  miracles  of  germinating  grain, 
springing  blades  of  grass,  and  the  wonderful  transformations  of  insect  life.  Did 
we  not  know  that  the  serpent  bad  once  been  in  Eden,  it  would  scarcely  seem 
necessary  to  encourage  moral  culture  on  the  farm,  where  virtue  might  be  expected 
to  flourish  spontaneously.  Experience  of  human  nature  teaches  that  constant 
vigilance  in  moral  culture  is  indispensable,  and  observation  points  to  rural  scenes 
as  the  natural  temples  for  the  successful  inculcation  of  such  teachings. 

It  is  a  branch  of  education  upon  which  the  value  of  all  other  culture  depends. 
It  elevates  and  sanctifies  all  other  acquisitions.  Without  pure  morals,  a  com- 
munity, however  trained  in  intellect,  would  lose  all  mental  aspirations,  and 
ultimately  retrograde  into  barbarism.  It  is  claimed  that  a  republican  foim  of 
government  cannot  exist  without  general  mental  culture ;  but  a  lack  of  moral 
training  is  far  more  dangerous  to  free  institutions.  This  was  the  belief  of  the 
fathers  of  this  republic,  and  to  their  teaching  we  owe  much  of  its  progress  in 
^eatness.  "  It  is  impossible  to  govern  the  universe  without  God,"  said  Wash- 
mgton,  and  *^  a  fortiori,  impossible  to  govern  a  nation  without  Him  j"  and  the 
second  President  said  specifically  of  the  moral  influence  of  oiur  sex:  "The 
minora  of  women  are  the  surest  criterion  by  which  to  determine  whether  a 
republican  government  is  practicable  in  a  nation  or  not.  The  Jews,  the  Greeks, 
the  Romans,  the  Dutch,  all  lost  their  public  spirit,  their  republican  principles  and 
habits,  and  their  republican  forms  of  government,  when  they  lost  the  modesty 
and  domestic  virtues  of  their  women." 

Those  who  have  the  care  of  the  children  of  a  nation,  in  the  first  few  years  of 
existence,  will  stamp  upon  them  and  the  future  government  their  own  impress. 
Public  men  attaining  success  in  statesmanship  almost  invariably  refer  to  the  moral 
influence  of  mothers.  Scores  of  notable  examples  in  the  last  generation  could  be 
quoted;  and  the  present  age  will  furnish  as  many.  That  eloquent  southern  ad- 
vocate of  freedom  and  republicanism,  so  early  gone  to  his  rest,  Henry  Winter 
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Davis,  said  of  his  mother:  "  She  was  the  incarnation  of  all  that  is  Christian  in 
life  and  hope,  in  charity  and  thought,  ready  for  every  good  work,  herself  the 
example  of  all  she  taught." 

Important  as  attention  to  moitds  may  be  generally  regarded,  it  is  in  great 
danger  of  being  ignored  in  the  school,  crowded  out  of  sight  by  numerous  and 
multiplying  expedients  for  undue  stimulation  of  the  intellect.  There  are  set  times 
for  mental  but  not  for  moral  exercises.  Text  books  and  routine  fence  in  the 
■  hours  devoted  to  the  culture  of  the  mind ;  perhaps  a  brief  scripture  reading  and 
prayer  attend  the  daily  opening,  but  oftentimes  that  is  all  of  morality  involved 
in  the  diurnal  session. 

What  is  wanted  is  a  constant  watchfulness  over  the  temper  and  deportment  of 
each  member  of  the  school ;  the  calling  forth  and  strengthening  of  the  affections, 
as  in  the  daily  association  of  the  most  loving  family  circle ;  an  encouragement  of 
a  frequent  interchange  of  acts  of  kindness ;  the  inculcation  of  patience  and  re- 

Eression  of  fretfulness  over  the  most  difficult  task ;  the  teaching  of  right  views  of 
fe ;  the  obligations  of  duty  in  its  various  relations  j  and  the  responsibility  in- 
curred by  increased  means  of  usefulness.  Every  hour  affords  opportunity  for 
•such  teaching,  which  is  thus  incidental,  illustrative  of  life's  ever-recurring  oppor- 
tunities for  varied  lessons  of  practical  wisdom,  and  powerfully  impressive  in  its 
effect,  without  maning  the  force  of  the  primary  inculcation  of  which  it  is  an 
incident. 

Whatever  improves  the  manners  is  of  vital  importance  in  moml  education.  I 
fear  the  need  of  this  suggestion  is  of  the  utmost  urgency  in  the  present  time. 
The  precociousness,  not  to  say  the  pertness  and  downright  impudence  of  mascu- 
line young  America,  especially  in  cities,  has  its  counterpart,  in  a  certain  degree 
and  in  some  mode  of  expression,  in  the  girls  of  towns.  And  the  evil  may  be 
creeping  into  the  country,  and  finding  its  expression  in  incivilities  and  pertnesses, 
possibly  to  result  in  mild  rebellion  against  parental  will  or  open  defiance  of 
parental  authority.  Decided  candor  and  frankness,  and  a  certain  heartiness  of 
expression,  are  commendable,  and  entirely  compatible  with  self-respect  and  respect 
for  others,  which  shall  not  permit  anything  that  may  wound  the  feelings  of  asso- 
ciates, or  excite  their  envy  or  their  dislike. 

It  may  be  said  that  these  are  the  proper  objects  of  home-training.  So  they 
are,  but  they  should  not  on  that  account  be  ignored  in  school ;  both  home  and 
school  should  ever  co-operate  in  all  the  objects  of  education ;  but,  unfortunately, 
all  homes  are  not  blest  with  proper  teachers,  and  it  may  be  the  happy  fortune  of 
model  scB^ol  instructors  to  be  the  means  of  reconstructing,  in  another  generation, 
these  unbalanced  homes,  thus  promoting  social  harmony  and  happiness  throughout 
the  whole  community.  In  the  moral  culture  of  the  school-room  care  shoiud  be 
taken  to  exorcise  the  fell  spirit  of  caste,  the  promoter  of  strife  and  foolish  pride. 
In  this  countiy  the  daughter  of  a  mechanic  or  plain  farmer  may  be  the  wife  of  a 
President,  and  thus  the  superior  in  ^position  of  the  wives  of  judges  and  senators ; 
or  the  daughter  of  a  town  millionaire  may  become  the  humble  occupant  of  a  log 
cabin  in  the  wilderness,  or  on  the  broad  prairie.  The  position  of  the  tiller  of 
the  soil  is  as  honorable  as  any,  but  I  would  not  recommend  to  farmers'  girls  the 
assumption  of  airs  on  that  account,  although  a  President  of  the  United  States 
once  said :  '*  If  I  could  ever  suppose  that  family  pride  were  in  any  way  excusable, 
I  should  think  a  descent  from  a  line  of  virtuous,  independent  New  England 
farmers  for  a  hundi-ed  and  sixty  years  was  a  better  foundation  for  it  than  a 
descent  through  royal  or  noble  scoundrels  over  since  the  flood." 

Assumptions  of  superiority  are  evidences  of  ignorance  and  ^^lgarity.  A  sen- 
sible girl  in  inferior  company  will  not  conceal  her  actual  superiority,  but  her 
apparent  consciousness  of  it.  She  need  not,  she  should  n^^tj  associate  with  un- 
worthy persons,  and  she  may  not  keep  company  with  those  of  diverse  tastes  and 
uncongenial  feelings,  if  she  will  avoid  giving  offence  by  open  neglect,  or  worse 
still,  unkind  or  contemptuous  expressions  or  acts.  Our  social  predilections  arc 
29 
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nnaccountably  eccentric  and  unexplainable ;  some  young  persons  are  very  genera] 
in  their  associations,  others  extremely  select ;  and  I  have  known  some  of  the 
latter,  who  never  have  more  than  two  or  three  intimates  at  once,  to  be  universally 
popular  w^ith  all,  notwithstanding  their  actual  exclusiveness.  This  is  the  true 
republican  idea  of  equality — to  give  to  all  that  courtesy  and  kindness  to  which 
they  are  ever  entitled,  and  which  no  true  man  or  woman  can  withhold,  and  then 
for  special  friendships  and  social  companionships  select  those  congenial  spirits 
who  alone  may  contribute  to  your  happiness  and  edification.  In  law  and  in 
rights  all  are  equal ;  in  kindness  and  benefaction  all  should  strive  for  supremacy; 
in  affiliations  of  affection  and  in  social  communion  exclusiveness  is  a  sacred  temple 
into  which  no  one  may  enter  unbidden. 

PHYSICAL  DEVELOPMENT. 

This  branch  of  culture  has  perhaps  been  more  neglected  than  any  other,  and 
yet  without  it  all  other  training  is  comparatively  worthless.  So  far  as  the  uses 
of  this  world  are  concerned,  mind  and  soul  are  utterly  valueless  without  a  body, 
and  domestic  accomplishments  must  have  a  corporeal  foundation.  Health  is  a 
duty,  and  sickness,  if  not  a  sin,  certainly  the  result  of  sin,  according  to  Scriptare 
teachings,  human  obsei-vation,  and  common  sense.  The  effects  of  hygienic 
wrong  doing,  operating  by  descent  and  repressed  by  the  wonderful  resistance  of 
the  powers  of  life,  are  difficult  to  understand  and  may  baffle  our  reason,  yet  we 
can  constantly  point  to  direct  and  immediate  results  of  om*  habitual  carelessness, 
if  it  is  to  receive  no  worse  name. 

The  need  of  physical  culture  is  beginning  to  be  recognized,  and  the  muscular 
is  already  sharing  with  the  mental  the  attention  of  grave  college  professors  and 
dignified  matrons  in  charge  of  female  seminaries.  Attention  to  the  importanoe 
of  such  education  has  been  forced  upon  public  teachers  by  considerations  which 
could  not  be  ignored. 

Fhysical  dSicacy, — In  the  eastern  States  and  in  New  York  the  daughters  of 
townsmen  and  village  residents,  and  even  farmers'  girls  to  an  injurious  extent, 
have  fallen  into  sedentary  habits,  neglected  wholesome  outdoor  exercise,  suffered 
too  early  mental  training  and  unhealthy  stimulation  of  the  nervous  system,  and 
the  consequences  are  seen  in  an  ominous  precocity,  delicate  constitutions,  shat- 
tered nerves,  and  a  hability  to  all  the  diseases  incident  to  the  climate,  to  their 
sex,  or  to  the  accidents  of  Ufe.  Wherever  one  may  go  neuralgias,  aches  of  every 
kind,  and  weakness  of  every  name  are  mpre  or  less  the  subject  of  lieighborly 
converse.  The  evil  is  cumulative,  and  has  been  progressing  for  two  or  three 
generations.  There  is  reason  to  believe  that  more  wholesome  views  are  tending 
to  turn  this  tide  of  suffering,  and  perhaps  it  is  already  on  its  ebb.  Some  writers 
have  recently  enlisted  then:  penp  m  the  practical  philanthropy  of  pj*eventing  the 
slow  murder  of  these  innocents.  Mrs.  Stowe,  wiiting  especially  for  her  own 
section,  though  the  picture  is  more  or  less  applicable  to  other  paits  of  the  coun- 
try, says:  "A  young  American  girl  of  our  times  is  a  creature  who  has  not  a  par- 
ticle of  vitality  to  spare,  no  reserved  stock  of  force  to  draw  upon  in  crises  of 
family  exigency.  She  is  exquisitely  strung,  she  is  cultivated,  she  is  refined ;  but 
she  is  too  nervous,  too  wiry,  too  sensitive,  she  bums  away  too  fast ;  only  the 
easiest  of  circumstances,  the  most  watchful  of  care  and  nursing,  can  keep  her 
within  the  limits  of  comfortable  health ;  and  yet  this  is  a  creature  who  must  un- 
dertake family  life  in  a  country  where  it  is  next  to  an  impossibihty  to  have  per- 
manent domestics.  In  fact,  we  in  America  have  so  far  got  out  of  the  way  of  a 
womanhood  that  has  any  vigor  of  outline  or  opulence  of  physical  proportions, 
that  when  we  see  a  jnroman  made  as  a  woman  ought  to  be,  she  strikes  us  as  a 
monster.  Our  willowy  girls  are  afraid  of  nothing  so  much  as  growing  stout,  and 
if  a  young  lady  begins  to  round  into  proportions  hko  the  women  in  Titian's  and 
Giorgione^s  pictures,  she  is  distressed  above  measure,  and  begins  to  make  secret 
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inquiries  into  redacing  diet,  and  to  ding  desperately  to  the  strongest  corset- 
lacing  as  her  only  hope." 

In  the  milder  climate  of  the  west  there  is  perllaps  more  exercise  in  the  air, 
and  especially  more  horseback  and  carriage  riding;  yet  there  is  often  in  villages, 
and  among  farmers,  many  of  whom  are  wealthy,  the  same  tendency  to  sedentary 
life,  and  a  still  greater  exemption  fix)m  the  wholesome  cares  of  the  household; 
and  there,  too,  similar  results  are  visible. 

Signs  of  improveinent. — It  is  to  be  hoped  that  a  reform  may  be  entered  upon 
at  once,  and  there  are  evidences  that  it  is  already  beginning  to  be  inaugur- 
ated. An  art  journal  in  Now  York,  whetlier  sincerely  or  gallantly,  suggestB 
that  "the  women  of  America  are  growing  more  arid  more  handsome  every  year;" 
that  they  are  fuller  of  chest  and  gaining  in  substance  and  physical  development 
generally ;  and  the  change  is  attributed  to  open  air  exercise  in  the  saddle,  to 
learning  to  skate,  to  croquet,  &c. 

The  improvement  in  the  clothing  of  girls  has  of  late  years  WTOught  a  percept- 
ible sanitaiT  change.  I  can  call  to  mind  more  than  one  of  whom  it  might  lit- 
erally be  said,  **she  died  of  thin  shoes."  Not  many  years  since  it  was  customary 
to  go  forth  from  stove-heated  rooms  to  freezing  external  temperatm-e  with  in- 
sufficient under-clothing  and  shoes  with  soles  of  paper-like  tenuity.  The  change 
is  radical  in  many  pai*ticulars.  To  go  back  to  such  usages  at  the  mandate  of 
fashion  would  be  suicidal.  There  are  indications  that  our  countiywomen  have 
acquired  sufficient  practical  wisdom  to  bend  the  fashions  herea-fter  to  some  con- 
formity with  physiological  principles. 

Aids  to  JiecUth  on  the  farm, — Does  the  farmer  ask  how  a  complete  physical  de- 
velopment of  his  daughters  can  be  successfully  sought?  They  have  pure  au:, 
abundant  food,  and  all  the  conditions  of  health.  No  crowded  drawing-rooms  or 
late  hours  plant  lilies  in  their  cheeks.  What  more  is  wanted?  Much  more. 
Girls  have  tastes  and  sensibilities  as  well  as  lungs  and  stomachs.  Joy  acceler- 
ates the  pulses,  and  grief  can  arrest  the  very  action  of  the  heart.  How  often 
does  the  pain  of  parting  take  away  all  appetite  for  food?  The  reason  is  that 
the  stomach  is  temporarily  deprived  of  its  power  to  act  upon  it.  The  farmer's 
life  is  one  of  comparative  isolation ;  his  daughter,  tasting  the  social  sweets  of 
town  society,  pines  for  yotfthful  company  in  her  solitude,  unless  social  intercourse 
is  provided,  the  farm  house  made  cheerful  and  pleasant,  and  its  sun-oundings 
beautified  with  the  arts  of  floriculture  and  landscape  gardening.  And  the  artist 
should  be  the  farmer's  daughter  herself,  gaining  health  and  strength  and  beauty 
amid  the  shrubbery  and  Ae  favorites  of  Flora,  the  subjects  of  her  care  and 
training.  Cheerfulness  and  good  nature,  and  all  absence  of  irritation,  are  all 
essential  to  health,  as  they  afiect  digestion  \\ath  the  certainty  of  an  active  poison. 
Proper  amusements  shoidd  be  provided,  frequent  friendly  visits  interchanged, 
and  more  time  devoted  to  relief  from  sombre  or  absorbing  engagements.  Much 
mischief  has  been  produced,  in  New  England  especially,  by  disregard  of  this 
necessity.  .The  boys  and  girls  of  a  family  should  have  more  of  their  recreations 
and  employnients  in  common.  The  wrong  in  this  case  has  sometimes  been 
charged  upon  the  gu*ls.  There  are  two  sides  to  this  question.  Mrs.  Adams,  in 
the  Keport  of  Agnculture  for  1863,  drew  a  touching  picture  of  an  only  brother 
driven  away  from  the  cheerful  voices  and  merry  laughter  of  his  sisters,  from 
under  the  feet  and  urgent  industries  of  the  nota<ble  maternal  housekeeper,  doomed 
to  melt  with  his  tears  the  falling  snow  flakes  and  listen  vainly  to  the  distant 
music  of  his  father's  axe  from  wnich  he  waB  separated  by  icy  bamers,  wonder- 
ing all  the  while  "  how  God  would  punish  women  and  girls  who  were  so  wicked 
to  little  boys."  Reverse  the  picture  and  imagine  the  sadness  and  desolation  of 
a  lone  sister,  whose  burly  brothers,  rosy  with  physical  exorcise  and  jubilant  in 
the  enjoyment  of  freedom  unrestraine<l,  have  craelly  refused  her  imploring 
demand  to  share  with  them  the  pleasures  of  nutting  in  the  brown  autumn  woods, 
or  in  the  early  summer  time  the  excitement  of  t^aiting  the  speckled  trout  in  the 
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meadow  brook,  and  all  because  (in  the  language  of  the  yotmg  mascnlines  so 
contemptuously  expressed,)  '^^  she's  a  girl,  and  will  only  be  in  the  way.''  Is  it  a 
wonder  that  she  grows  pensive  and  shy,  and  thinks  God's  sunshine  is  not  for  her, 
nor  the  sweet  bimeting  of  His  healthful  breezes,  nor  the  joyous-  companionship 
and  B3nnpathy  of  youth  t  Is  it  strange  that  she  grows  into  the  full  belief  of  the 
selfishness  and  insensibility  of  the  other  sex,  when  her  own  brothers  can  treat 
her  sot 

Food. — Diet  has  much  to  do  with  health,  and  also  something  to  do  with  mental 
condition.  It  is  held  to  be  an  axiom  that  a  gross  feeder  will  have  a  gross  mind 
I  doubt  if  true  refinement  of  fanners  can  exist  in  conjunction  with  an  exclusive 
pork  diet.  It  is  certain,  at  least,  that  children  will  grow  up  more  healthful  and 
beautiful  in  families  accustomed  to  a  vaiiety  of  well-cooked  food  than  in  those 
dieted  upon  invariable  salt  pork  or  smoked  herring  fried  to  the  pliability  of 
leather.  In  one  case  clear  complexions  and  plump  figures  will  be  the  mle,  and 
in  the  other  a  leathery  skin,  angular  features,  lean  forms,  and  irritable  and  selfish 
dispositions.  There  is  great  diversity  in  farmers'  families  in  this  respect.  A 
large  number  combine  the  best  known  hygienic  regimen— good  cookery,  fresh 
material,  and  variety  with  simplicity  in  mode  of  serving.  Farmers  have  an  ad- 
vantage over  all  others  in  fresh  vegetables,  milk,  cream,  butter  and  eggs,  and 
some  disadvantages  in  variety  and  convenience  of  meat  supplies,  which  can  all 
be  easily  overcoine,  however,  by  provision  of  fowls,  lambs,  and  a  little  neighbor- 
hood arrangement  for  exchange  of  other  meats.  On  the  other  band,  there  me 
farmers  abundantly  able  to  provide  wholesome  fare  who  live  abominably,  and 
their  children  are  neither  handsome,  healthy,  nor  good-natured.  Careful  obs^- 
vation  and  a  little  reflection  will  teach  them  the  importance  of  diet  in  education, 
A  dyspeptic  stomach  can  never  rest,  and  without  periodic  repose  both  of  stomadi 
and  brain,  mental  labor  cannot  long  be  performed.  Late  hours  and  excessive 
study  at  school  produce  mental  exhaustion  and  afiect  the  stomach  directly  by 
sympathy,  and  an  improper  diet  aggravates  the  difficulty.  Fanners  who  bestow 
so  much  attention  upon  the  thrift  and  fattening  of  domestic  animals  should  at 
least  allow  their  children  equally  favorable  conditions  of  health.  It  is  indisput- 
able that  in  many  cases  the  cattle  are  the  favored  garty  and  the  children  are 
neglected. 

I  am  satisfied  that  with  the  mental  and  material  progress  for  which  this  conn- 
try  is  peculiarly  characterized,  the  physical  improvement  of  Americans  will  be 
equally  marked,  and  that  we  shall  become  not  only  the  most  lithe  and  active, 
but  the  toughest,  strongest,  and  best  developed  people  in  the  world.  We  hare 
the  best  elements  of  such  a  race  and  the  best  conditions  for  its  development,  and 
nothing  but  a  lack  of  wisdom  on  the  part  of  the  people  will  prevent  such  a  con- 
sununation. 

DOMESTIC  ECONOMY. 

One  of  the  indispensables  in  the  education  of  girls,  whether  daughters  of 
farmers  or  not,  is  a  thorough  knowledge  of  household  economy.  This  subject 
embraces  the  acquisition  of  a  knowledge  of  the  various  processes  of  the  culinary 
art ;  the  preparation  and  preservation  of  fruits  and  confections ;  the  operations  of 
the  laundry  and  nm*sery ;  the  skillful  use  of  the  needle;  the  care  of  the  sick, 
and  the  culture  of  the  kitchen  garden  and  flower  borders,  should  not  be  excluded 
from  the  list.  This  knowledge  should  be  not  merely  experimental,  but  should 
include  an  acquaintance  with  the  principles  which  should  govern  the  processes 
of  each  department  of  domestic  experience.  For  example,  it  is  not  enough  for 
the  fanner^s  daughter  to  know  how  bread  is  made,  she  should  understand  "tlie 
chemistry  of  bread  making."  The  same  science  teaches  the  efiect  of  heat,  as  it 
is  vaiiuusly  employed  upon  meats — hence  the  best  methods  of  cooking  meats. 
The  process  of  butter  making  involves  the  principle  of  the  same  science,  a  knowl- 
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edge  of  which  is  interestmiy  if  not  absolutely  neoossary  to  success  in  the  opera- 
tion. A  scientific  knowledge  of  physiology  and  hygiene  also  has  ite  best  ex- 
amplification  in  the  daily  care  of  a  household.  Thus  the  commonest  duties  of 
the  family  will  only  illustrate  most  faithfully  and  fully  the  principles  of  science 
learned  in  schools,  and  education  is  made  complete  and  symmetrical  by  the 
simultaneous  culture  and  expansion  of  all  the  powers  and  functions  of  mind  and 
body. 

The  incident  of  wealth,  however  great,  constitutes  no  exemption  from  the 
necessity  of  a  thorough  domestic  education.  Perhaps  the  most  formidable  object 
of  solicitude  to  the  young  housekeeper  at  the  present  day  is  that  of  domestic 
labor.  A  foolish  prejudice  has  sprung  up  in  the  minds  of  American  girls  de- 
pendent on  their  labor  for  support,  against  household  service,  which  they  refuse 
on  any  terms,  and  accept  routine  labor  in  some  species  of  manufacture,  requiring 
long  daily  service'',  constrained  or  cramped  positions,  insufficient  ventilation,  and 
an  expense  for  board  that  leaves  a  remainder  too  small  to  pay  for  the  losses  in- 
curred, in  comparison  with  wholesome,  comfortable,  well-paid  housework. 
Thousands  of  girls  are  yearly  killing  themselves  in  large  cities  by  overwork  and 
insufficient  pay,  especially  in  the  various  de4)artments  of  sewing.  In  manufac- 
turing towns  they  are  better  paid,  though  often  they  are  injuring  health  that 
wonld  have  been  improved  by  household  labor. 

The  evil  is  one  of  such  magnitude  as  to  attract  the  attention  and  command  the 
anxious  consideration  of  the  most  practical  minds  with  a  view  to  a  possible 
remedy.  Many  a  family  has  actually  and  seriously  suffered  by  the  deprivation 
of  help,  often  in  cases  of  long  continued  sickness,  until  kind-hearted  neighbord 
have  voluntarily  neglected  their  own  families,  or  friends  have  come  from  many 
miles  distance,  to  render  aid  which  money  failed  to  purchase.  Persons  with 
abnndant  means  to  pay  for  service  have  been  compelled  to  overtask  themselves, 
even  at  the  risk  of  life,  in  household  labors  and  care  of  the  sick  which  no  one 
could  be  found  to  share.  In  the  eastern  States  this  difficulty  has  been  at  its 
maximum  of  late,  and  nearly  the  same  state  of  facts  exists  at  the  west.  Every 
expedient  is  adopted  for  partial  relief;  temporary  help  of  the  most  nondescript 
character  is  accepted,  and  changes  are  of  weekly  occurrence,  sometimes  with  in- 
tervals of  days  unblest  with  any  assistance  whatever.  What  iff  a  young  house- 
keeper to  do  if  ignorant  of  domestic  affairs  in  such  an  emergency!  Her  hus- 
band may,  as  a  last  resort,  if  in  a  city,  seek  refuge  in  a  hotel  or  restaurant,  but 
the  young  bride  is  in  danger  of  starvation. 

Fortunately  there  are  few  daughters  of  farmers  whose  domestic  education  is 
thus  neglected.  They  may  not  realize,  however,  the  full  importance  of  a  thorough 
knowledge  of  the  widest  range  of  domestic  economy  as  practiced  on  the  farm  or 
elsewhere.  They  may  be  wives  of  farmers,  of  artisans,  merchants,  or  profes- 
sional men,  and  should  be  prepared  for  any  station  they  may  be  called  to  occupy, 
though  they  cannot  find  one  more  honorable  than  that  from  which  they  spring 

There  is  abundant  room  for  progress  in  this  branch  of  education,  in  the  coun-' 
tiy  as  well  as  in  the  city.  A  tour  through  the  land  will  reveal,  in  houses  of  all 
ranks  of  society,  cookeiy  which  is  the  fruitful  sourc(f  of  dyspepsia  and  its  fright- 
ful train  of  ills.  In  the  houses  of  many  farmers,  particularly  in  the  west  and 
south,  where  abundance  is  always  present,  however  coarse  the  quality,  how  often 
are  tough  meats  floated  in  grease  and  fried  to  the  pliancy  and  color  of  leather, 
and  served  with  biscuits  like  bullets,  and  of  nearly  equal  destmctiveness.  Sach 
viands  are  even  more  prejudicial  to  health  than  the  gout-producing  delicacies  of 
the  gourmand  as  they  come  from  the  skillful  hand  of  his  French  cook.  "  While 
the  Lord  sends  meats"  almost  with  the  profusion  of  the  quaals  that  fed  the  Israel- 
ites, it  must  be  that  "the  devil  sends  cooks.''  The  evil  should  be  remedied. 
Tlie  faculty  of  any  female  college  in  the  land  is  incomplete  without  some  Pro- 
fessor Blot. 

If  the  Arabs  permitted  divorce  for  ignorance  of  bread-making,  their  laws  W6re 


454  AORICULTUKAL   REPORT. 

less  inimical  to  good  morals  than  are  those  of  Indiana.  A  woman  is  a  broken  reed, 
who  cannot,  in  the  time  of  need — which  is  emphatically  the  hour  of  servant-giii 
absenteeism — produce  the  staff  of  life.  Few  kitchen  girls  can  bake  a  loaf  of 
bread  of  the  first  quality  j  many  are  able  to  make  only  the  most  ^Tetched  failures. 
It  would  not  be  extravagant  to  say  that  bad  bread  had  destroyed  more  life  than 
gunpowder — certainly  produced  more  suffering.  Whatever  a  woman's  accomplish- 
ment or  fortune,  she  cannot  be  certain  of  having  wholesome  food  for  her  family 
unless  she  can,  at  least,  teach  practically  the  high  art  of  bread-making.  It  is  a 
prime  essential  in  a  young  woman^s  education,  for  the  lack  of  which  no  culture  in 
other  directions  can  compensate. 

Many  of  those  who  have  neglected  this  education  in  youth  will  be  compelled 
to  acquire  it  under  circumstances  the  most  disagreeable  and  inopportune,  as  in 
the  case  of  a  friend  of  a  well-known  American  authoress,  (Mrs.  Sigoumey,)  who 
encountered  a  disheartening  and  mortifying  experience  in  the  west,  but  persever- 
ing, surmounted  all  obstacles,  and  became  as  accomplished  in  domestic  affairs  as 
in*  the  learning  of  the  schools.  The  following  is  a  brief  extract  from  her  inter- 
esting description  of  her  suffering,  her  conflict,  and  her  victory : 

"  Household  w^ork  cannot,  as  some  imagine,  be  done  extempore,  nor  is  there  a 
royal  road  to  domestic  economy  any  more  than  to  any  other  art  or  Bcience.  I 
applied  my  strength,  my  mind,  and  my  conscience  to  the  business.  I  often  failed, 
but  I  learned  from  failure  as  well  as  from  success.  Pitictice  made  that  easy 
which  at  first  seemed  impossible.  I  can  now  dispatch  a  bit  of  work  in  the  time 
I  at  first  consumed  in  sighing  over  it,  and  I  often  find  my  hands  are  performing 
their  work  like  machinery,  while  my  mind  is  wandering  over  earth,  sea,  and 
skies.  What  a  wonder-worker  is  habit !  Wlien  we  cannot  obtain  domestics,  we 
do  not  now  suffer.  Such  occasions  are,  however,  rare.  Wo  can  get  rough  Irish 
or  Germans,  and  I  know  how  to  direct  them,  what  lo  require  of  them,  and  where 
to  assist  them.  They  are  well  called  ^ hands \^  their  employer  must  bo  ^liead^ 
to  them.  And  now,  my  dear  friend,  those  branches  of  my  education  which,  in 
my  first  despair,  I  thought  utterly  lost  upon  me,  have  assumed  their  right  posi- 
tion, and  household  drudgery  takes  its  subordinate  place.  *  •  •  •  I  now 
feel  the  full  value  of  my  late  domestic  education,  which  enables  me  to  enjoy  with 
a  quiet  conscience,  the  elegant  pursuits  for  which  my  early  instniction  alone 
qualified  me." 


CULTIVATION  OF  THE  CINCHONA  IN  THE 
UNITED  STATES. 


BY  THOMAS  ANTISELL.  M.  D.,  DEPAETMENT  OF  AGIIICULTURE. 


The  object  of  the  present  article  is  to  call  the  attention  of  agriculturists  and 
others  to  the  necessity  for  and  advantage  of  cultivation  in  the  United  States  of  that 
genus  of  trees  which  yields  Peruvian  bark  and  quinine ;  and,  in  so  doing,  to  give 
an  outline  of  the  natural  history  and  chemistry  of  that  family,  to  detail  the  steps 
which  have  been  taken  by  other  nations  in  the  effort  to  obtain  within  their 
national  limits  a  sufficient  supply  of  that  drug  so  necessary  to  all  inhabitants  of 
southern,  temperate,  and  intertropical  latitudes,  and  to  demonstrate  the  imperative 
necessity  on  the  part  of  the  government  of  the  United  States  of  decided,  active, 
and  prompt  measures  to  establish  cinchona  plantations  within  the  domain  of  this 
great  republic. 
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No  apology  is  needed  for  pressing  this  subject  upon  national  attention.  There 
is  no  matter  more  becoming  a  free  and  peace  loving  people  than  the  extension  of 
the  cultivation  of  products  not  hitherto  found  within  our  confines,  n  or  any  occupa- 
tion which  will  conduce  more  to  multiplication  of  life  comforts  and  national  riches. 

It  might  at  first  siglit  appear  but  a  small  matter  whether  a  sufficient  supply  of 
a  certain  vegetable  product,  and  that  an  article  of  the  materia  medica,  can  be 
supplied  in  the  regular  course  of  commerce ;  but  when  it  is  considered  as  an  ad- 
mitted fact  that  its  produce  is  yearly  diminishing,  the  demand  for  its  use  yearly 
increasing,  and  that  no  medicinal  substance  has  yet  been  found  which  can  in  any 
degree  be  a  substitute  for  its  action  or  supplement  its  virtue,  it  nmst  be  confessed 
that  that  government  would  fail  in  its  chief  function,  and  cease  to  merit  the  sup- 
port of  the  governed,  which  would  neglect  to  act  in  a  case  where  the  health  of 
the  whole  community  is  so  seriously  interested. 

Quinine  and  Peruvian  bark  are  used  for  many  more  diseases  than  formerly,  and 
have  taken  the  place  of  many  other  remedies,  such  as  the  black  pepper  of  the 
ancient  Romans,  the  willow  bark,  the  piperine,  and  the  web  of  the  black  spider 
among  modem  people.  Quinine  is  valuable,  not  merely  for  the  cure  of  disease, 
although  as  a  curative  agent  there  is  none  which  is  so  steadily  advancing  in 
medical  fe-vor,  and  whoso  application  in  fijeatment  of  all  diseases,  marked  by  de- 
bility aiising  from  an  ill-conditioned  blood,  is  becoming  so  extended  that  there 
are  few  maladies  in  which  its  exhibition  is  not  appropriate  in  some  stage  or 
another,  but  also  for  its  praphylactic  or  protecting  power  against  the  approaches 
of  disease  from  malaria.  In  brief,  it  preserves  the  health  in  the  midst  of  an  un- 
healthy soil  and  atmosphere.  Its  value  as  a  means  of  warding  off  the  attacks  of 
intermittent  fever  is  now  so  appreciated  that  the  English  admiralty  have  issued 
regulations  for  naval  vessels  off  the  coast  of  Africa,  requiring  that  every  man 
shall  take  quinine  when  the  ship  is  within  a  certain  distance  of  the  east  and  west 
coasts  of  Africa,  and  that  it  shall  be  regularly  continued  in  eight-grain  doses  every 
morning  by  those  engaged  in  boat  cruising  along  the  coasts  of  the  rivers  and 
creeks  of  that  continent.  During  the  late  war  in  this  country  the  practice  of  ad- 
ministering quinine  as  a  prophylactic  was  carried  oat  on  a  large  scale,  having 
been  commenced  in  the  McClellan  campaign  on  the  peninsula,  and  continued 
ifterwards  to  the  manifest  benefit  of  the  health  of  both  officers  and  men  when 
ulministered  in  whiskey  in  the  early  morning  with  or  without  coffee.  Under  its 
influence  thousands  of  men  have  been  safely  quartered  on  James  island,  opposite 
Charleston,  duriBg  the  malarial  season,  where  formerly  it  was  considered  certain 
leath  to  sleep  out  in  the  air  for  a  single  ni^ht. 

The  cinchona  genus  belongs  to  a  natural  order  of  plants,  the  rubiacese  of  Jus- 
3ieu,  which  has  already  given  to  man  coffee,  ipecacuariha,  and  madder.  The 
true  cinchona  trees  flourish  from  10®  north  latitude  to  18**  south  of  the  equator, 
in  South  America,  at  an  average  elevation  of  6,400  feet  above  sea  level ;  the  fine 
barks  are  found  between  7**  north  and  15®  south,  and  range  from  the  height  men- 
tioned to  11,000  feet  of  elevation;  below  six  thousand  feet  cinchonas  rarely  de- 
scend ;  the  ladenbergiaf  an  allied  genus,  descends  to  nearly  4,000  feet  of  elevation ; 
and  another  allied  genus,  the  exostemma,  descends  even  to  the  sea  level. 

The  native  habitat  of  the  genus  is  in  the  mountain  region  of  South  America, 
a  vast  tract  of  country  extending  for  hundreds  of  leagues  eastward  from  the 
Peruvian  Andes  to  the  confines  of  Brazil,  and  consisting  of  vast  impenetrable 
forests  whoso  silence  has  never  been  disturbed  by  the  civilized  explorer,  and 
where  savage  inhabitants  are  so  unfriendly  as  to  repel  all  the  advances  of  civili- 
zation. The  tribe  called  ChtmchoSy  living  on  the  headwaters  of  the  Purus,  have 
either  murdered  or  driven  away  all  the  settlers,  so  that  in  the  rich  valleys  of 
Paucartambo  not  a  single  settler  remains  since  1861,  and  the  rich  Spanish  farms 
scattei^  everywhere  around  have  been  swallowed  up  by  the  advancing  tropical 
forests  which  grow  with  amazing  rapidity.  These  forests  consist  of  huge  trees, 
some  having  beautiful  wood,  some  valuable  gums  and  resins,  and  others  oonsti- 
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luting  fine  timber;  a  rank  undergrowth  or  jungle  covers  the  whole  country,  and 
the  stems  of  the  trees  are  interlaced  and  woven  together  by  festoons  of  creeping, 
closely  matted  parasites.  Besides  the  bark  tree,  here  is  found  the  India-rubber, 
vanilla,  copal,  cinnamon,  balsam,  indigo,  copaiba,  ipecacuanha,  sarsaparilla,  vege- 
table wax,  coffee,  and  cotton,  and  a  host  of  other  valuable  species. 

It  is  remarkable  that  the  cinchona  genus  occupies  so  small  a  space  of  the  forest 
world ;  as  far  as  known,  it  does  not  occur  in  nature  in  equatorial  Asia  or  Africa. 
On  this  continent  it  extends  no  further  than  the  limits  above  stated,  and  has  not 
yet  been  found  in  North  America.  Within  the  range  of  over  1,800  miles  the 
species  never  descends  nearer  to  the  sea  level  than  an  altitude  of  2,500  feet,  and 
thence  reach  up  the  mountain  sides  for  several  thousand  feet  of  altitude ;  above 
this  high  limit  are  low  alpine  slmibs,  and  below  the  lower  limit  are  forests  of 
bamboo  and  palms.  Within  the  zone  occupied  by  the  cinchonas  aro  the  tree 
passion  flowers,  melastomacea?  and  arborescent  fenis.  That  they  may  with  ad- 
vantage be  cultivated  in  other  localities  has  been  long  the  opinion  of  those 
naturalists  who  have  visited  the  native  forests  where  they  abound. 

Humboldt  has  pointed  out,  outside  of  the  geographical  limits  stated,  other  regions 
of  South  America  which  possess  suitable  conditions  of  climate  for  the  growth  of 
these  trees — as  the  Silla  de  Caraccas,  and  a  few  mountain  ranges  of  Cumana, 
also  some  portions  of  Mexico ;  and  ho  suggested  that  the  low  tracts  of  land  which 
intervened  between  the  lofty  mountains  oi  Cumana  and  the  region  of  the  Andes, 
and  between  Cumana  and  Mexico,  have  prevented  the  cinchona  species  from 
crossing  over  and  spreading  northward. 

In  good  soil  aiid  favoring  climate  they  become  laige  forest  trees ;  when  crowded 
and  on  rocky  ground  they  become  thin,  tall,  and  without  branches  below,  aid 
when  at  the  upper  limit  of  climate  they  dwindle  into  shrubs ;  the  leaves  are  long, 
uniform  in  shape,  generally  lanceolate,  with  a  shining,  bright  green  surface,  trav- 
ersed by  crimson  veins,  and  petioles  of  the  same  color.  The  flowers  are  veiy 
small,  hanging  in  clustering  panicles  like  lilacs,  of  a  deep  roseate  hue,  pale  at 
the  stalk,  and  dark  crimson  within  the  tube,  with  white  curly  hairs  bordering  tie 
laciniflB  of  the  corolla,  (Markham.) 

The  various  species  of  the  genus  do  not  appear  to  mix,  but  preserve  their 
locahties  in  respect  to  elevation  and  latitude  quite  distinct.  Taking  them  in 
order,  the  cinchona  calisaya  has  been  found  furthest  south  in  Bolivia  and  Car»- 
vaya  up  to  12^  south  latitude  j  thence  for  2°  north  no  valuable  species  have  been 
found;  then  comes  the  Huanaco  region,  in  northern  Peru,  in  which  the  gray  barks 
are  to  be  found ;  further  north  is  the  Loxa  region,  in  which  the  brown  barks  pre- 
dominate ;  the  Chimborazo  region  succeeds,  in  which  the  red  bark  species  abound; 
and  lastly,  most  northerly  is  the  New  Granada  region,  containing  chiefly  the 
oinchona  lancifolia.  Thus  there  are  five  distinct  regions,  in  which  as  many  dif- 
ferent species  occur. 

Mr.  Howard  behoves  that  every  well-defined  region  of  the  Andes  has  its  own 
prevalent  and  characteristic  cinchona  which  is  not  capable  of  being  reduced  to 
any  one  typical  form,  and  that  no  species  has  been  clearly  proved  to  prevail  un- 
changed from  end  to  end  of  the  cinchonaceous  region,  so  that  the  forms  which 
resemble  each  other  in  distant  parts  \vill  be  found  analogous  rather  than  identical. 
In  these  native  forests  the  species  are  becoming  scarce,  and  owing  to  the  cupidity 
of  the  bark  hunters  and  the  neglect  of  the  proprietors,  the  cinchonas  are  fast  dis- 
appearing. No  effort  is  made  to  replace  the  trees  which  have  been  felled,  and 
in  the  act  of  cutting  down  no  thought  is  taken  to  allow  of  space  in  trunk  for 
young  shoots  to  spring  from.  Mr.  Buckalow,  now  United  States  senator,  for- 
merly minister  resident  at  Ecuador,  (1858  -61,)  wTites  that  the  trees  of  cinchona 
suceirubra  are  getting  scarce  before  the  depredations  of  the  cascarilleros  or  bark 
hunters.  "  There  is  not  one  tree,"  he  writes,  "  probably  in  cultivation  or  domes- 
ticated in  the  republic  of  Ecuador,  and  it  is  not  found  elsewhere." 

Don  N.  Lorenzano,  the  owner  of  extensive  cinchona  forests  near  Bogota,  states, 
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however,  that  the  indiscriminate  cutting  of  trees  mentioned  by  travellers  occurs 
only  in  the  forests  of  Pitayo;  that  the  usual  plan  which  ho  and  others  follow  is, 
to  leave  about  three  feet  of  trxmk  above  ground  unstripped,  whence  shoots  arise, 
and  then  clearing  the  ground  so  as  to  admit  the  light  and  sun,  and  thus  allow 
the  seeds  of  valuable  varieties  to  germinate  freely,  and  that  by  this  means,  in 
Peru,  Bolivia,  Ecuador,  and  New. Granada,  a  fixed  plan  of  cutting  is  preserved. 
This,  however,  is  doing  very  ^ttle  to  propagate  a  genus  whoso  number  is  at 
present  so  insufficient  that  England  alone  cannot  obtain  from  Peru  a  sufficient 
supply  of  bark  to  manufacture  quinine  from. 

The  process  of  removing  the  bark  is  thus  described  by  Pereira,  whoso  remarks 
ai*e  abridged  here :  The  name  of  cascariUeros  is  given  not  only  to  the  men  who 
bark  the  trees  in  the  woods,  but  also  to  those  who  are  in  any  way  specially  en- 
gaged in  this  commerce.  The  bark  is  chiefly  gathered  during  the  dry  season, 
and  the  operation  is  commenced  by  sending  in  front  an  experienced  (practicos) 
man  of  the  cascariUeros  to  prospect  the  country,  and  determine  the  locality  where 
the  ti*ees  abound  in  gi*eatest  number,  for  the  cinchonas  rarely  constitute  an  entire 
forest,  but  grow  in  more  or  less  compact  gfoups  called  7Ma«c/<a5/  occasionally 
only  one  tree  gi*ows  here  and  there  sporadically.  It  is  on  this  latter  account  that 
much  skill  and  experience  is  shown  by  the  cascariUeros  in  separating  out  of  the 
dense  mass  of  foliage  which  such  forests  display,  the  few  cinchonas  which  maybe 
scattered  through  it.  The  inspection  of  the  trunk,  the  aspect  of  the  foliage,  the 
form  of  the  tops  of  the  trees,  and  the  peculiar  character  which  the  inflor^cence 
communicates  to  the  cinchona,  all  serve  to  the  anxious  Indian  as  so  many  guides 
in  his  weary  search  for  these  desirable  trees.  When  selected  the  whole  tree  is 
generally  felled  a  little  above  the  roots,  which  are  then  cleared  of  earth,  and  the 
bark  of  the  roots  removed  so  long  as  any  thick  bark  is  yielded  from  the  root. 
The  bark  of  the  stem  is  then  beaten  -with  wooden  mauls  or  hatchets  until  the 
peridium  or  outer  bark  is  loosed.  The  inner  bark  of  the  stem  and  branches,  after 
being  freed  from  the  outer  bark,  is  placed  over  a  gentle  fire,  and  dried  for  a  few 
weeks,  by  which  operation  it  loses  about  two-thirds  of  its  original  weight. 

The  bark  of  the  branches  only  is  selected  in  northern  Peru  and  Ecuador,  while 
in  southern  Pern  and  Bolivia  it  is  taken  from  the  stem  and  branches.  In  the 
warmer  seasons  the  drying  is  effected  by  simple  exposure  to  the  sun.  Pasteur 
thinks  this  process  by  the  sun  diminishes  the  quantity  of  alkaloid  obtained.  The 
collection  of  bark  takes  place  in  New  Granada  in  all  seasons  of  the  year,  owing 
to  the  cupidity  of  the  cascariUeros;  in  Pera  and  Bolivia  it  is,  as  stated,  gathered 
only  in  the  diy  season. 

There  are  many  trees  and  shmbs  allied  to  the  genus  cinchona  which  have  been 
mistaken  for  the  true  plant,  and  have  been  sought  after  and  the  bark  collected 
instead  of  the  cinchona  proper.  Thus  the  brown  barks  of  Loxa,  which  at  one 
jtime  bore  a  hi^h  value,  have  become  almost  a  rejected  sample  in  the  market, 
owdng  to  the  adulteration  and  substitution  practiced  before  it  left  the  South  Ameri- 
can port.  The  bark  of  many  of  the  species  ladenbergia  is  collected  and  palmed 
off  as  cinchona.  Shortly  after  Linnaeus  established  the  genus  cinchona,  End- 
licher  divided  it  into  two  sub-genera,  one  of  which  he  named  quinquina,  (from 
the  Indian  word  qitinaj  which,  in  Quichoa  language,  signifies  a  "bark,'' the 
doubling  of  the  words  implies  its  excellency  or  its  medicinal  use,)  in  which  the 
dehiscence  of  the  ripe  capsules  is  from  below  upwards ;  the  other,  cascarilla,  in 
which  the  dehiscence  of  the  fruit  is  from  above  downwards.  Weddell  subse- 
quently raised  them  into  the  two  genera  cinchona  and  calismja,  and  most  writers 
prefer  to  follow  him.  The  distinction  would  appear  trivial  were  it  not  that  the 
proper  cinchona  alkaloids  have  hitherto  been  exclusively  found  in  the  species  of  the 
first  section  or  genus,  and  wliich  therefore  are  the  only  genuine  cinchona  plants. 

The  modes  of  classification  of  the  genua  have  led  to  much  confusion.  In  the 
beginning  it  was  deemed  sufficient  to  distinguish  the  few  varying  kinds  of  the 
cinchonidoB  by  the  prevalent  form  of  the  leaf,  as  cordifolia,  lancifolla,  oblongifolia, 
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&c.,  a  ]>lan  wbich  has  gi'onped  together  essentially  different  plants.  Then  tha 
(•la.-^sification  by  the  color  of  the  bark  has  led  to  equal  conlusiou,  for  the  gray 
bark  of  Hnanaco  (C,  micranihaj  gives  an  abundant  yield  of  pure  cinchoniney 
while  C.  mkranilia  of  Bolivia  differs  ^\idely  in  its  chemical  constitution.  The 
.  C.  ovata  of  Peru  is  a  worthless  bark,  producing  only  aricine,  while  the  C,  ovata 
of  Bolivia  is  a  plant  allied  to  the  calisaya  and  rich  in  quinine,  (Howard.) 
There  are  three  characteristics  by  which  the  true  cinchona  may  be  known,  viz: 

1.  The  presence  of  the  curly  hairs  on  the  laciniae  of  the  corolla. 

2.  The  peculiar  mode  of  dehiscence  of  the  capsules  from  below  upwards. 

3.  Little  pits  at  the  axils  of  the  veins  on  the  underside  of  the  leaves. 
These  distinctive  marks  separate  the  genus  from  every  other,  and  although 

apparently  trivial  and  artificial  distinctions,  yet  they  mark  a  distinction  in  the 
chemical  life  of  the  genus,  as  it  is  only  such  that  coexist  with  the  medicinal  al- 
kaloids. 

In  their  native  forests  the  cinchonas  are  evergreen  trees  or  shnibs  of  various 
size,  some  sixty  feet  high,  with  shining  obovate  leaves  of  a  deep  green  surface 
and  glazed  appearance ;  in  flowering  sea^n  they  are  conspicuous  objects,  the 
white  or  pink  flowers  being  in  cymes,  and  of  a  very  fi-agi'ant  odor. 

The  tnie  cinchona  barks  are  in  commerce  divided  into  the  gray,  the  yellow, 
and  the  red.  They  all  come  either  in  rolled  quills  (canutos)  or  in  flat,  hollov 
oblong  pieces,  having  variable  dimensions,  (tdblas,) 

The  gray  barks  have  five  species  enumerated :  Huanaco,  Loxa,  pseudo-Loxa, 
huamelies,  and  pale  iacu. 

The  yellow  barks  have  as  the  important  species  the  ringo  or  royal  bark,  (brown 
bark,)  three  varieties:  calisaya  fina,  calisaya  morada,  and  cahsaya  filraa. 

The  red  barks  have  two  valuable  species  enumerated :  Cinchona  suberosa  and 
cinchona  succirubra. 

The  false  cinchona  barks  are  chiefly  derived  from  the  genera  ladenbergia  and 
exostemma.     They  abound  in  Peru,  New  Granada,  and  Brazil. 
*  The  amount  of  cinchona  baik  exported  by  the  South  American  states  must  be 
immense,  and  the  total  export  consists  of  bark  alone,  since  there  is  no  manufac- 
tory of  quinine  for  outward  consumption  in  any  of  the  above-named  counti-ies. 

Dr.  Royle  in  1852  estimated  that  the  East  Indian  colonial  consimiption  of 
quinine  amounted  to  dC7,000,  but  its  use  in  a  few  years  after  must  have  been 
vastly  augmented,  for  a  writer  in  the  Edinburgh  Review  for  October,  1863,  states 
that  the  expenditure  for  quinine  in  the  year  1857-58  amounted  to  oC54,500,  or 
above  a  quarter  of  million  dollars  for  one  British  colony. 

The  consumption  of  quinine  and  bark  has  rapidly  increased  in  this  countrj',  and 
the  influence  of  the  late  war  upon  its  importation  has  been  marked.  The  sub- 
joined tables,  extracted  from  reports  of  the  Secretary  of  the  Treasury  on  com- 
merce and  navigation,  show  the  amount  of  import  of  both  bark  and  quinine,  witl\ 
the  quantity  supplied  by  various  foreign  countries : 

Bark — Peruvian,  cincJiona,  Leina,  and  calisaya. 

Quantity  in  pouods. 

In  1859-'60 

In  1860-^61 

In  1861-'62. 621,  096 

In  1862-'63 518,  728 

In  1863-^64 

In  lS64-'65 492,  052 

Total  in  six  yeai-s 1,  631,  876 


Value. 

S449,  575 

158, 

327 

319, 

843 

380, 

736 

422, 

142 

143, 

4S9 

1,  874, 

112 

\ 
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SuipJiate  qf  quinine,  ami  qM  oHier  salts  of  same. 

Pounds;      Ounces. 

In  1859-^60 147        

In  1860-61 '. 68        

In  186W62 5,525        

In  1862-63 

In  1863-'64 

In  1864-^65 21,  443 


Total  in  six  years 7,  52G 


VjiUic. 
S3,  G17 
983 
126,  843 
86,  907 
42,  488 
26,  300 

11         287,138 


Tabic  showing  the  porir  or  couvtries  supplifing  the  United  States  with  Peruvian, 
cinchona i  Leina,  and  calisaya  harhs. 


Country. 

185a.'60*!l860-'6l*             1861-'G2. 

1862-03. 

1863-'64. 

\mi--Go. 

Hamburg  &,  Bremen . 
Holfnnd 

rounds. 

Dollars. 

Pounds. 

Dollars. 

14,333 

1 

97,300 

2i5 

21,8fi5 
335 

2,:wi 

199 

962 

164 

5,416 

236,126 

77 

1 

549 

$l,2J9 

Pounds. 

DoUaro, 

E^fffnn'l          , . .     , 

$195,432  $69,671 

(280,222 
i   50,747* 

192, 847  i 
16,254i 

113,249 

118,691 

5,156 

1,879 

Oii«ii& 

British  West  Indies. . 

3  875 

718 

British  East  Indies .. 

France  

27,691            29 
2,037   

8,996 

2,691 



144 
1,502 
13,463 

1,281 

9,020 

156 

:)98 

8piMn                      , . 

497 

1,144 

Spanish  West  Indies. 
Austria 

27 

Mexico 

New  Qranada 

Brazil 

197,312     63.568 

242,532 

98,760 

394,073 

286,352 

476,439 

140,041 

Baenos  Avres 

;:::!:::.i.':::!!:; 

171 
8,488* 

40 
278* 

CbM« '. 

17,852  1  21,029 
9,321 

909 

Peru 

Uberia -... 

802 

1 

1 

*  Free  of  duty. 


Table  showing  the  ports  or  countries  supplying  tlie  United  States  with  sulphate 
of  quinine,  and  all  other  salts  of  same. 


Countries. 

1859>'G0. 

1860-'6l. 

1861-62. 

1862-'63. 1 1863-'64.          1  SC4-'C5. 

Hamburg  &  Bremen . 
Eoffland  - 

Ounces. 

1,330 

417 

20 

$2,767 
706 
44 

Ounces. 

134 
10 
29 

640 

$176 

16 

53 

738 

Pminds\ 

500(?)  $10, 952 
3  620       R*!  7M 

Ouncts. 
$13. 561           $833       2,  (585       $3. 958 
61,5c8  (    41,172  •  14,4J8       17,00:i 

TranCr*  

1,375 

29,683 

8,007  1            34  ;     3,500         4,  169 

Spanish  West  Indies . 
New  Oranada  . 

3,750            449    

20 
10(?) 

383 
176 

Russia 

1 

Canada 

1  1 

Hnlland 

G  1            14 

British  West  Indies . 

t 73             124 

Mexico 

1 99  1         :tt5 

^rn^i]  ,     

! 620  1          800 

•      1                                 1    . 

The  influence  of  the  late  civil  war  npon  the  consumption  of  quinine  is  evident 
from  an  inspection  of  the  foregoing  tables.  The  Surgeon  General  has  coraiim- 
nicated  to  the  writer  the  foHowing  statement  of  the  consumption  or  purchase  for 
the  use  of  the  United  States  amiv  from  January  1, 1861,  to  December  31, 1865 : 

Sulphate  of  quinine 595,  544  ounces. 

Sulphate  of  cinchonine 343,  226       " 

Powdered  calisaya  bark 259,  258       '' 
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The  history  of  the  knowledge  of  the  intimate  chemical  composiuon  of  these 
barks  reaches  back  for  more  than  half  a  centun-,  when  Foiircioy  in  1791  pub- 
lished an  analysis  of  San  Domingo  bark,  (one  of  the  false  cinchona,)  Seguiiu 
thought  the  active  principle  must  be  gelatine,  and  recommended  that  substance 
as  an  intermittent.  Duncan  separated  some  principle  which  he  called  cinchonia. 
Van  Julien  experimented  laboriously  without  much  rcRilt.  Gomez,  in  Lisbon, 
separated  cinchonia  in  a  crystalline  form  ;  in  1820,  Pclletier  and  Caventon  sep- 
arated quinia  as  well  as  cinchonia ;  nine  years  later  aricina  was  separated,  and 
in  the  same  year  (1829)  Sertumer  announced  the  existente  of  qninoidine,  which 
Liebig  in  1846  stated  was  amorphous  quinine,  but  which  a  Dutch  chemist,  Van 
Heigninger,  in  1849  and  1850,  separated  into  two  varieties  of  quinine,  A  andB. 
Pasteur  has  since  experimented  upon  this  substance,  and  traced  the  .change  which 
occurs  by  the  oxidation  of  the  alkaloids.  Of  the  organic  constituents  of  the  cin- 
chona genus  there  are,  as  now  understood — 

1.  Alkaloids. — Cinchonine,  quinine,  cinchonidine,  aricine,  quiniodine,  quini- 
dine,  cinchonicin,  quinicin. 

2.  Acids. — Kinic,  tannic,  kino\nc. 

3.  Coloring  matters,  (probably  oxidation  products  of  the  acids.) — Red,  yellow, 
green. 

4.  Fat. 

5.  Starch. 

6.  Gum. 

7.  Lignin,  cellulose. 

8.  Siuine  matters. 

The  order  of  enumeration  of  the  bases  given  above  is,  I  believe,  the  natural 
one;  thus,  that  the  cincjionine  is  the  first  and  perhaps  the  only  alkaloid  in  the 
early-growing  plant ;  it  changes  in  the  sap  of  the  leaves  into  cmchonidine  and 
quinine;  quinine  changes  into  quinoidine ;  it  into  quinicVnic,  and  the  latter,  in  its 
turn,  into  quinicin.  These  changes  occurring  slowly  and  cotempoianeonsly,  lead 
to  the  existence  of  all  these  alkaloids  in,  perhaps,  one  plant. 

It  is,  perhaps,  not  generally  known  that  the  preparation  commonly  known  as 
quinine,  or  sulphate  of  quinine,  is  not  that  salt  which  exists  naturally  in  the  bark 
of  the  trees.  The  active  principle  quinia  abounds  in  all  true  barks,  but  most 
of  all  in  the  succimbra — that  is,  its  absolute  quantity  is  not  only  greater,  but  it 
is  also  in  larger  relative  quantity  than  in  other  varieties ;  it  is,  in  fact,  less  ad- 
mixed with  cinchonia  and  other  alkaloids.  The  quinia  is  in  the  bark  united 
with  acids  called  the  cinchonic,  tannic,  and  kinic,  which  themselves  are  in  part 
products  of  decomposition  of  the  alkaloids,  first  produc<?d  in  the  leaves  and  becom- 
ing deoxidated  in  the  early  life  of  the  plant.  The  mode  of  obtaining  the  alkaloid 
quinia  depends,  first,  npon  separating  all  of  the  active  principles  of  the  bark  from 
pre-existing  combinations  by  the  force  of  affinity  of  a  powerful  acid.  The  bark 
is  macerated  in  dilute  sulphuric  acid,  by  which  sulphates  of  all  the  alkaloids  are 
obtained ;  the  clear  solution  of  these  being  treated  with  lime  throws  down  all  of 
the  alkaloids  in  a  comparatively  free  condition,  but  admixed,  and  they  are  sep- 
arated by  treating  the  mixed  alkaloids  ^ith  ether  and  alcohol,  w^hich,  by  dissolv- 
ing one  alkaloid,  enables  it  to  be  drawn  off  and  recrystallized.  Quinia  thus 
obtained  is  then  united  with  dilute  sulphuric  acid,  and  pm-e  crystals  are  readily 
formed.  The  consumption  of  alcohol  in  this  manufactme  is  very  large,  and  the 
high  tax  on  its  manufacture  has  been,  in  this  country,  a  serious  obstacle  in  the 
production  of  the  salt. 

The  chemical  histoiy  of  the  cinchona  plant  furnishes  two  interesting  occur- 
rences. First,  it  was  in  a  series  of  experiments  which  were  planned  by  Mr.  Per- 
kins, in  England,  who  was  working  on  apiol,  a  substance  derived  from  petroleum, 
in  order  to  obtain  quinine  artificially,  that  some  of  the  most  beautiful  series  of 
rosaniline  compounds  were  discovered ;  and  secondly,  it  was  diuing  a  series  of 
experiments  by  Drs.  Dupre  and  Bene©  Jones,  who  were  endeavoring  to  ascertain 
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if  quinine  coald  be  detected  in  the  blood  by  Stokes's  test  of  fluorescence  after 
that  medicine  had  been  taken  into  the  system,  that  the  astounding  fact  presented 
itself  to  them  that  either  quinine  itself,  or  some  bitter  substance  so  resembling 
quinine  that  it  responds  to  all  chemical  tests  in  a  like  manner,  already  exists  in 
the  healthy  blood,  and  that  such  is  most  probably  the  bitter  principle  of  the  bile 
of  animals ;  whence  it  follows  that  when  we  give  quinine  as  a  medicine  we  are 
but  adding  more  to  what  already  exists  in  the  body,  or  what  should  naturally 
exist,  and  the  want  or  deficiency  of  which  may  produce  the  condition  of  ague  and 
other  periodic  diseases/ 

The  precise  period  and  the  manner  in  which  the  healing  virtue  of  cinchona 
was  discovered  is  enveloped  in  considerable  mystery.  Geotfry  relates  the  tradi- 
tion of  the  Indians  having  been  cured  of  ague  by  drinking  of  the  pool  into 
which  some  cinchona  trees  had  fallen.  De  la  Condamine  relates  that  the  Indians 
observed  that  the  Americah  lions  when  sick  with  chills  ate  the  bark  off  the 
cinchona  trees.  On  the  other  hand,  UUoa  and  Humboldt  believe  that  the  first 
knowledge  of  its  virtues  was  found  out  by  the  Spaniards,  and  that  the  Jesuit 
fiathers  were  the  first  to  suspect  its  healing  power  and  to  administer  it  to  the  sick. 
It  was  imported  into  Spain  in  1632,  but  no  trial  of  it  was  made  until  1639. 

"  It  would  be  strange  iildeed,"  writes  Markham  in  his  Travels  in  Peru  and 
India,  *'  if,  as  is  generally  supposed,  the  Indian  aborigines  of  South  America 
were  ignorant  of  the  virtues  of  Peruvian  bark ;  yet  the  absence  of  this  sovereign 
remedy  in  the  wallets  of  itinerant  native  doctors  who  have  plied  their  trade  fi:om 
father  to  son  since  the  time  of  the  Incas,  certainly  ffives  some  countenance  to  this 
idea.''  This  assumed  ignorance  of  the  Indians  of  the  value  of  cinchona  was  prob- 
ably intended  to  deceive  the  invaders,  and  thus  it  was  more  than  half  a  century 
after  the  arrival  of  the  Spaniard  before  the  secret  virtues  of  the  bark  were  com- 
mnnicated  to  him.  Be  this  as  it  may,  this  most  precious  of  anti-periodics  was 
soon  used  by  the  Spaniards  in  the  vicinity  of  Loxa,  and  through  the  active  agency 
of  the  Jesuits  was  established  as  a  permanent  remedy  for  all  intennittents. 

Its  extension  beyond  the  limits  of  the  American  continent  occurred  thus: 
The  aged  Ana,  countess  of  Cinchona,  descendant  of  a  noble  Castilian  house,  and 
time  honored  as  being  the  wife  of  two  successive  viceroys  of  Peru,  was  suftering 
from  fever  in  1638,  when  her  physician,  Juan  Del  Vega,  received  a  parcel  of 
powdered  quinquinia  bark  as  a  sovereign  remedy  for  tertian  fever.  He  admin- 
istered it  to  the  countess,  who  rapidly  recovered.  Two  years  later  the  viceroy 
and  countess,  returning  to  Europe,  carried  the  bark  thither,  and  thus  introduced 
it  into  Spain,  where  Del  Vega  sold  it  for  100  reals  per  pound  at  Seville.  As  a 
token  of  respect  for  this  introduction,  LinnaBus  named  the  genus  ^^cincJiona," 
which  was  still  further  extended  so  as  to  include  allied  species,  under  tlie  name 
of  ^'cinchonaarJ^ 

From  the  earliest  trial  of  the  medicine  in  Europe  Peruvian  bark  was  a  success,  in- 
creasing in  medical  favor,  and  the  discovery  of  the  active  principle  of  the  bark  qumia 
led  to  a  still  more  extended  use  of  the  drug  both  in  its  cruao  and  manufactured 
forms.  The  acknowledged  virtue  of  the  bark  soon  led  to  explorations  to  ascer- 
tain its  locality  and  open  up  a  constant  and  sufficient  supply  for  European  wants. 
In  1777  the  Spanish  government  sent  out  an  expedition  under  MM.  Eniz  and 
Pavon,  who  subsequently  wrote  the  "Flora  Peruviana  and  Chilicnsis,"  published 
in  Madrid,  1798-1802.  Pre\nous  to  this  latter  date  (1792)  Ruiz  published  his 
"Quinologia,"  to  which  a  supplement  was  added  a  few  years  later  by  Ruiz  and 
Pavon.  Mr.  Elliot  Howard,  than  whom  there  is  no  greater  living  authority  on 
this  botanical  species,  publisned,  a  few  years  back,  a  new  edition  of  the  "Nueva 
Quinologia"  of  Pavon,  in  which  he  enunierates  as  many  as  thirty-nine  species  of 
cinchona,  illusti'ated  by  the  beautiful  plates  of  Mr.  Fitch.  Dr.  Weddell,  under 
the  sanction  of  the  French  government,  published,  in  1849,  his  great  work 
"  Histoire  Naturelle  do  Quinquinas,"  illustrated  by  a  series  of  beautiful  plates 
figuring  the  difterent  species,  diiefly  the  result  of  his  travels  in  South  America. 
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To  the  English  are  due  the  first  and,  indeed,  the  only  successful  attempts  at 
acclimating  these  valuable  trees.  Efforts  had  been  made  by  other  nations  pre- 
viously, as  by  the  French  and  the  Dutch.  De  la  Condamine,  a  meml>cr  of  the 
French  expedition  of  1735,  designed  chiefly  to  obtain  astronomical  remits  f<»r 
geodesy,  not  only  was  the  first  who  described  the  cinchona  living  in  its  uativo 
forests,  but  was  also  the  first/  who  attempted  to  transport  some  young  plai!tj>  to 
Paris.  In  this  he  failed,  as  the  box  with  the  live  plants  whs  unfonunately 
washed  overboard,  after  he  had  faithfully  watched  over  them  for  eight  months. 
The  French  goveramont,  under  the  reign  of  Louis  Philippe,  sent  Dr.  Weddell, 
a  gentleman  of  extensive  scientific  knowledge,  and  well  qualified  for  the  mission, 
to  South  America  with  the  special  object  of  obtaining  full  infonnation  concerning 
the  cinchona  trees.  He  made  two  voyages,  and  thoroughly  invcstigatod  the 
districts  of  Bolivia  and  southern  Peru  in  which  the  forests  exist,  and  bi-ought 
home  with  him  a  small  parcel  of  seeds  of  the  cinchona  calisaya,  one  of  the  most 
valuable  varieties  of  the  species.  These  were  sown  in. the  Jardin  des  Plaute« 
in  1848,  and  young  plants  raised  from  them,  which  were  distributed,  and  some 
of  them  were  planted  by  the  Dutch  government  in  Java,  upon  their  settlement, 
on  a  range  of  forest-covered  moimtains  which  had  been  laid  out  for  the  cultiva- 
tion  of  the  cinchona,  for  which  it  seemed  well  adapted.  From  vevy  many  causes, 
this  experiment  of  the  Dutch,  the  first  made  on  the  eastern  continent,'  has  not 
been  as  fully  successful  as  it  might  have  been;  and  as  the  conditions  which  led 
to  this  imperfect  success  are  now  very  apparent,  it  may  not  bo  inopportune  to 
state  them  here,  since  even  failures  are  valuable  when  they  point  out  the  road  to 
success.  In  the  first  place,  the  selection  of  plants  made  by  the  Dutch  for  thdr 
Java  plantation  was  most  unfortunate^  containing,  as  it  did,  so  many  species 
wholly  worthless  as  quinine-yielding  plants — the  cinchonsL  pahudicma  being  one 
of  them,  which  figures  in  their  collection  to  the  extent  of  many  thousands. 
Secondly,  the  habits  of  the  genus  bad  not,  at  that  time,  been  duly  studied, 
and  due  care  was  not  given  to  those  circumstances  which  are  most  favorable 
to  their  full  development.  The  Dutch  introduced  only  two  good  species  into 
Java,  and  after  six  years  of  cultivation,  having  commenced  planting  in  1854, 
had  only  8,454  plants  of  quinine-bearing  species,  while  the  numbere  of  cinchona 
pahudiana  were  almost  countless — a  species  already  alMded  to  as  utterly  worth- 
less. The  Dutch,  at  first,  planted  at  too  low  an  elevation,  in  a  veiy  poor  soil, 
and  exposed  to  the  full  glare  of  a  tropical  sun.  They  soon  fomid  out  the  mis- 
take niade,  but  the  superintendent.  Dr.  Junghuhn,  then  went  into  the  opposite 
extreme,  cultivating  his  plants  under  the  shade  of  belts  of  forest  trees,  where 
Ihey  grew  up  rapidly,  tall,  thin,  and  spindle-shaped.  Experience  in  the  gaidens 
in  the  East  Indies  has  demonstrated  that,  while  the  tender  plants  requh-e  some 
shelter  from  the  scorching  sun,  during  their  early  youth,  the  open  ah*  and  free 
exposure  to  the  sun  is  best  for  the  healthy  plants  when  fully  rooted,  and,  there- 
fore, that  the  shade  of  timber  or  forest,  close  to  the  plantations,  acts  injuriously ; 
thus  placed,  the  plants  grow  luxuriantly,  produce  an  abundance  of  seed  and"  a 
fine  thick  bark,  which,  after  sun  exposure,  yields  a  large  percentage  of  alkaloids 
at  the  end  of  six  or  seven  years;  while  those  which  grow  in  the  diade,  although 
much  taller,  are  less  rich  in  the  medicinal  bitter.  By  the  practice  of  growing 
plants  under  the  shelter  of  the  forest,  they  are  longer  in  coming  to  maturity,  or 
until  they  may  be  made  to  yield  their  first  tribute  of  bark.  In  the  Java  planta- 
tion it  was  estimated  that  it  would  be  forty  years  before  the  cinchona  trees 
would  be  fitted  for  losing  their  barks,  while  in  six  and  seven  years,  on  the  East 
Indian  plantations,  trees  growTi  in  the  open  air  have  attained  sufficient  dimen- 
sions to  justify  the  removal  of  some  of  their  bark.  As  a  commercial  specula 
tion,  and  as  an  incentive  to  individual  enterprise,  it  makes  considerable  difference 
whether  a  plant  cultivated  is  going  to  yield  only  one  hai'vest  in  a  b'fetime,  or 
whether  it  will  give  three  or  four;  and  the  result  of  the  Malabar  plantation  has 
been  successful  in  the  respect  of  proving  itself  a  remunerative  branch  of  agricul 
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tore,  so  much  so,  that  there  has  been  a  constant  and  growing  demand  for  young 
»plants  and  seeds,  on  the  part  not  only  of  English  residents  lajdng  out  plantations 
on  the  spurs  of  the  Ghauts,  but  also  of  the  native  rajahs  and  influential  Indian 
population,  who  are,  in  many  cases,  intelligent  and  energetic  business  men.  A 
Mr.  Vincent,  an  Indian  planter,  secured  5,000  young  plants  from  Mr.  Mclvor, 
superintendent  of  the  garden,  and  Mr.  De  Fanier  also  purchased  a  similar  num- 
ber in  1863.  This  amount  is  amply  sufficient  for  the  largest  plantation,  for, 
aftei'  a  few  years'  growth,  each  plant  is  capable  of  forming  an  immense  number 
of  cuttings.  Mr.  Mclvor  obtained  as  many  as  900  healthy  cuttings  from  one 
six-year-old  tree ;  he  grows  the  young  slips  in  brick-dust,  placed  in  very  small 
pots,  where  they  remain  till  they  recover  from  their  severance  from  the  parent 
stock,  when  they  are  removed  to  larger  pots  filled  with  powdered  feldspar  and 
loam.  But  to  returti  to  the  necessity  for  free  light  and  air  upon  growing  cinchona 
trees. 

All  authorities  upon  cinchona  cultivation,  except  Dr.  Junghuhn,  of  Java,  are 
agreM  that  the  trees  should  bo  planted  in  the  open  air,  away  from  shelter,  and 
where  they  can  have  abundance  of  sunlight.  "  When  planted  in  the  open  air," 
writes  Markham,  '^  cinchona  grows  luxuriantly,  yields  abundant  supplies  of  seed, 
and  forms  tine,  thick  bark,  which,  owing  to  the  free  exposure  of  the  leaves  to  the 
influence  of  light  and  fr'esh  air,  contain  a  large  percentage  of  alkaloids."  This, 
also,  is  the  opinion  of  Weddell,  Spruce,  Howard,  Mclvor,  and  Cross.  There  is 
no  doubt  that  trees  grow  tall  and  look  well  under  the  shade  of  a  forest  clearing, 
bat  experience  shows  that  such  are  deficient  in  the  relative  amount  of  alkaloids 
in  the  bark.  Markham  also  states  that  it  is  a  well-established  fact  that  all  the 
species  of  cinchona  trees  produce  the  thickest  bark,  and  the  largest  percentage  of 
alkaloids,  when  growing  at  the  highest  elevation  at  which  they  respectively 
flourish.  "  Thus,"  he  writes,  "  all  other  eircumstances  being  favorable,  the  6. 
ccUisaya  and  C.  succintbbra  species  will  yield  more  profitable  crops  when  grow- 
ing at  an  elevation  of  6,000  feet,  than  at  one  of  5,000  feet."  These  are  emi- 
nently trees  of  the  shrubby  varieties,  which  in  these  conditions  produce  a  bark 
much  thicker  than  is  usual.  Mr.  Spruce  had  also  found  out  of  the  "  red  bai'ks" 
that  the  higher  the  elevation  at  which  the  tree  grows,  the  larger  is  the  amount 
of  alkaloid  present,  and  the  thicker,  relatively,  is  the  bark — ^tne  trees  growing 
in  or  near  the  plains  having  a  very  thin  bark. 

Mr.  Mclvor  attributes  the  unusual  thickness  of  the  bark  to  the  presence  of  a 
lar^e  number  of  healthy  leaves  which  throw  back  into  the  bark  a  large  quantity 
of  hfehly-elaborated  matter.  In  this  "matter"  are  found  the  alkaloids,  the 
abundant  supply  of  which  depends  on  the  vigorous  action  of  the  leaves,  in  con- 
sequence of  a  sidficient  supply  of  sunshine.  The  efiect  of  the  open-air  cultivation 
is  to  give  them  a  shrubby  form  with  a  thicker  bark ;  the  older  the  bark  the 
greater  amount  of  alkaloids,  relatively.  Thus,  the  trunk  or  tablu  bark  yields  a 
larger  percentage  of  quinia  than  the  small  bark  of  the  branches;  but  as  the 
former  collection  implies  the  destruction  of  the  trees,  while  the  latter  only  means 
an  annual  harvest,  the  choice  of  practice  is  now  in  favor  of  the  yearly  supply  and 
the  preservation  of  the  trees.  Mr.  Howard  has  expressed  an  opinion  that  a  largo 
produce  may  be  obtained  annually  by  growing  the  cinchona  as  shrubs. 

To  Dr.  Forbes  Royle  is  duo  the  credit  of  first  suggesting  to  the  English  gov- 
ernment the  great  value  of  transplanting  the  cinchona  trees  to  the  East  Indies, 
where  quinine  was  so  much  needed  on  account  of  the  malarious  nature  of  the 
climate.  In  1839,  in  his  "  Hlustrations  of  Himalayan  Botany,"  he  recommended 
the  introduction  of  the  genus,  and  pointed  out  the  Neilgherry  and  Silhet  hills  as 
the  most  proper  site  for  the  experiment;  but  it  is  difficult  to  move  governments, 
and  the  first  official  proposal  was  made  in  a  despatch  from  the  Indian  governor 
general,  dated  March  27,  1852,  nearly  thirteen  years  afterward.  Ihis  was 
referred  back  to  Dr.  Royle,  who  reported,  in  June  following,  that,  *'  to  the  Indian 
government  the  home  supply  of  a  drug  which  already  cost  d67,000  per  year, 
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would  be  advantagcons  in  an  economical  point  of  view,  and  invaluable  as  afford- 
ing means  of  employing  a  drug  which  is  indispensable  in  the  treatment  of  Indian 
fevers.  I  have  no  hesitation  in  saying  that,  after  the  cinchona  trees,  no  more 
important  plant  could  be  introduced  into  India."  This  intended  action  fell 
through  from  listlessness  on  the  part  of  the  officials  j  and  Dr.  Royle,  imdeterred, 
in  May,  1853,  drew  up  a  long  and  valuable  report,  and  again,  in  March,  1856, 
made  a  final  fruitless  step  to  influence  the  Indian  government  to  take  the  need- 
ful measures  to  secure  the  plants.  The  death  of  Dr.  Royle  soon  followed,  and 
nothing  further  was  done  until  1859,  when  Lord  Stanley,  a«  secretary  of  state 
for  tlie  colonies,  took  efficient  measures  to  carry  out  Dr.  Roylo^s  plans.  To  the 
selection  of  Mr.  Markham  perhaps  is  due  the  full  success  of  the  enterprise,  who 
combined  in  himself  the  requisites  essential  for  carrying  out  the  great  undertakmg. 

In  1859  Mr.  Markham  was  intrusted,  by  the  secretary  of  state  for  India  in 
council,  with  the  duty  of  superintending  all  the  necessary  arrangements  for  the 
collection  of  cinchona  plants  anfl  seeds  of  the  species  esteemed  in  commerce  in 
South  America,  and  for  their  introduction  into  India.  His  efibrts  would  scarcely 
have  been  crowned  with  the  singular  success  which  followed,  had  it  not  been  for 
the  skillful  semces  of  Mr.  Richard  Spruce,  a  professed  botanist,  who  had  been 
for  some  years  previously  engaged  in  exploring  the  basin  of  the  Amazon  from 
Para  to  the  mountains  near  Quito,  and  fix)m  the  shores  of  Venezuela  to  the  head- 
waters of  the  Huallaga.  The  services  of  Mr.  Robert  Cross  were  hardly  less 
valuable ;  he  had  been  a  gardener  at  the  royal  gardens  in  England,  and  was  sent 
out  to  aid  in  the  packing  and  transj>ortation  of  seeds  and  young  plants,  under 
the  instructions  of  Mr.  Markham.  On  the  5th  of  December,  1860,  Mr.  Cross, 
with  Dr.  Taylor,  alluded  to  subsequently,  commenced  lifting  the  young  plants  at 
Limon,  in  Ecuador,  which  was  done  with  care,  so  as  not  to  injure  a  fibre,  and 
then  packed  them  in  cylindrical  baskets,  shaped  like  a  cask,  but  open  at  both 
ends ;  the  plants  were  all  placed  in  the  baskets,  with  the  roots  one  way.  In  pack- 
ing, the  leaves  and  stems  were  carefully  enveloped  in  moss,  procured  from  the 
adjoining  forest,  and  previously  well  dried  in  the  sun  j  damp  moss  was  placed 
round  the  roots,  and  then  bound  firmly  together.  Fifty  plants  were  put  in  each 
basket,  having  been  previously  bound  with  the  trailing  stems  of  "Sogus" 
(Bignoniaa  and  passion  flowers.)  They  were  then  carried  on  mules  to  Ventanas, 
and  there  by  river  raft  to  Guayaqtiil ;  there  the  plants  were  put  on  board  steamer. 
The  plants  had  been  placed  in  sand  and  compost  at  Ventanas.  Until  the  departure 
on  the  voyage,  the  cases  wei*e  opened  daily,  and  the  plants  exposed  to  sun  and 
air.  The  plants  were  carried  to  Panama,  thence  across  the  isthmus,  and  trans- 
ferred to  the  steamer  at  Aspinwall  for  St.  Thomas,  and  thence  to  Southampton, 
whence  they  were  carefully  forwarded  by  the  overland  route,  via  Suez,  to  Cah- 
cut,  where  they  were  landed  and  carried  overland  to  the  settlement  on  the 
Neilgherry  mountains,  from  80  to  100  miles  distant  from  the  coast,  where  the 
climate  is  temperate  and  very  moist  for  many  months  of  the  year. 

The  Neilgherry  mountains  are  ranges  of  hills  in  the  Malabar  countr}',  in  north 
latitude  11°  10'  and  IT  32^  and  longitude  east  of  London  76*'  59'  and  77**  31'; 
they  are  not  a  single  chain,  but  a  series  which,  with  the  Koondah  range,  run 
from  the  coast  toward  the  interior,  and  servo  to  partially  connect  the  eastern  and 
western  Ghauts.  Dodabetta  is  the  highest  peak,  about  8,640  feet  of  elevation. 
The  hills  rise  from  the  plains  from  4,000  to  5,000  feet,  and  are  chiefly  composed 
of  primary  and  plutonic  rock,  as  syenite,  hornblende,,  with  basaltic  and  quartz- 
060  veins ;  the  plateau  at  the  base  of  the  hills  is  an  undulating  country  from 
•  2,000  to  3,000  feet  high.  The  hills  being  exposed  to  two  monsoons,  yearly 
receive  the  rains  of  both,  amounting  to  70  inches.  In  the  centre  of  this  plateau 
is  Ootacamund,  close  to  which  is  the  site  of  the  first  Indian  cinchona  plantation. 
The  grounds  had  been  cleared  and  ready  beforehand,  for  the  reception  of  the 
seeds  and  plants,  by  Mr.  Mclvor,  into  whose  care  they  were  delivered.  They 
could  not  have  follen  into  better  hands.     There  had  been  forwarded  by  Mr. 
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Spruce  529  plants,  1,000  cuttings,  and  at  least  100,000  dried  seeds — ^tLe  whole 
put  in  wardian  cases.     The  plantation  was  commenced  in  Februaiy,  1860. 

The  report  of  Mr.  William  G.  Mclvor,  fiuperintendent  of  cinchona  cultivation 
in  the  Neilgherry  hills,  made  to  the  colonial  government  in  1862,  furnishes  in- 
teresting matter  with  regard  to  the  care  and  skill  required  and  displayed  in 
establishing  the  plantations.  The  first  experiments  in  sowing  seeds  were  purely 
tentative,  there  being  no  previous  information  on  the  subject  wliich  could  be 
attained,  and  many  seeds  were  lost  at  the  outset  by  being  sown  in  too  moist  and 
retentive  a  soil.  Carefully  prepared  and  burned  earth  proved  to  be  the  best 
germinating  bed,  and  the  period  of  nine  weeks  was  the  usual  term  of  sprouting, 
with  an  earth  temperature  of  70®  F.  In  1862  the  best  mode  of  germination  was 
found  to  be  with  a  bottom  heat  of  72*,  burnt  eilrth  slightly  moistened,  the  seeds 
laid  on  top  and  covered  over  with  a  layer  of  sand,  and  never  really  watered — 
damped  lightly  with  a  syringe.  Under  this  treatment  60  per  cent,  germinated 
in  twenty-nine  days  after  sowing,  in  March.  As  soon  as  the  seedlings  and  im- 
ported plants  attained  sufficient  size  they  were  propagated  by  being  layered. 
These  rooted  readily  in  six  or  eight  weeks,  giving  off  shoots  from  every  bud ; 
lateral  buds  were  developed,  and  a  good  growth  of  young  wood  produced  for  suo- 
deeding  layers  and  cuttings.  As  soon  as  sufficient  young  growth  was  formed, 
then  [iropagation  by  cuttings  was  adopted,  the  earth  being  prepared  in  the  same 
manner  as  for  seeds,  but  without  heat  being  applied  to  the  earth. 

Mr.  Mclvor  being  anxious  to  procure  the  largest  possible  nmnber  of  plants  in 
the  shortest  space  of  time,  next  adopted  the  method  of  propagation  by  buds, 
with  the  most  immediate  and  satisfying  success,  many  of  the  buds  of  the  red 
bark  and  of  the  calisaya  rooting  without  leaves.  This  was  the  practice  in-doors 
and  under  glass,  and  a  similar  system  was  adopted  in  nurseries  in  the  open  air, 
in  which,  however,  rooting  was  delayed  two  or  three  weeks  longer,  owing  to  the 
impossibility  of  keeping  a  uniform  condition  of  the  atmosphere.  The  superin- 
tendent commenced  planting  out  in  plantations  in  May,  1861,  and  nine  months 
after  it  was  found. that  those  which  were  planted  in  the  shade  of  forest  timber 
suffered  thereby ^  the  rootlets  of  the  forest  tree  filling  up  the  holes  of  the  cin- 
chona hills,  and  choking  away  the  nourishment  firom  these  shrubs,  while  those 
plants  which  were  freely  exposed  to  sunlight  throve  well.  It  is  not  well,  how- 
ever, to  have  the  soil  wholly  exposed,  since  the  plants  will  then  suffer  in  their 
roots  from  the  earth  being  baked  by  solar  heat  in  the  dav-time,  and  cooled  down 
by  terrestrial  radiation  on  clear  and  starry  nights.  The  plants  were  placed  at 
first  in  rows  ten  feet  apart  for  large,  eight  feet  for  medium  sized,  and  seven  feet 
for  shrubby  sorts.  This  is  not  deemed  sufficient  distance  for  allowing  the  trees 
to  obtain  their  full  growth ;  but  as  they  grew  they  were  thinned  out  and  pruned, 
and  a  fair  maturity  of  plant  expected  in  twelve  years. 

The  next  plantation  established  in  India  was  at  Darjhieling,  north  of  Cal- 
cutta, in  latitude  27®,  in  the  Sikhim  district,  at  the  foot  of  the  Himalaya 
range.  Five  different  locations,  at  different  heights  on  the  hills,  were  selected, 
varying  from  1,800  to  4,000  feet  above  sea  level.  The  rains  fall  mostly  in 
summer,  and  average  150  inches  annually.  The  plantation  was  commenced 
June  1,  1862.  On  the  15th  of  June,  1863,  the  number  of  plants  growing  was 
6,530 ;  and  on  October  31,  1865,  108,962.  The  species  chiefly  cultivated  are 
Succirubray  Calisayay  Micrantha^  Officinalis,  and  Fahudiafia.  The  great  bulk 
is  made  up  of  the  Officinalis,  of  which  there  were  over  19,000  in  February, 
1865. 

A  cinchona  plantation  was  established  near  Candy,  in  Ceylon,  at  Hakgalle, 
which  was  intrusted  to  the  care  of  Dr.  Thwaites,  director  of  the  royal  botanical 
gardens  at  Peradenia.  Hakgalle  is  6,210  feet  above  the  sea,  with  a  climate 
abundantly  moist,  and  of  an  annual  temperature  .of  about  59®  F.  The  first  seeds 
arrived  in  February,  1861,  from  the  Neilgherries.  In  August,  1865,  the  number 
of  plants  growing  was  75,250,  the  chief  varieties  cultivated  being  SuccirubrOy 
30 
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Officinalis  J  and  CcMsaya,    Hakgalle  is  a  very  flonrisliing  garden,  and  boobming 
a  largo  centre  of  distribution  and  sale  of  young  plants. 

Mr.  Markbam  visited  tbe  plantations  at  Hak^Ue  in  1865,  and  reported  to  the 
Indian  government.  He  approves  of  tbat  site  as  well  chosen,  in  its  resemblance 
to  the  South  American  habitat  of  the  cinchonas.  He  also  states  that,  of  the 
many  thousand  trees  planted  out  on  a  bare  slope  at  Rothschild,  exposed  to  the 
full  influence  of  light  and  wind,  the  great  majority  are  flourishing  and  robust. 
Mr.  Morkham  waa  instructed  to  induce  the  coffee  planters  of  the  Malabar  coast 
to  enter  into  extensive  cultivation  of  these  trees,  a  market  for  which  will  soon  be 
formed  by  the  opening  of  a  quinine  manufewitory  established  by  tbe  Madras 
government,  on  a  most  extendve  scale. 

From  the  foregoing  results  in  India,  it  is  evident  that  the  cbchonas  suffered 
nothing  by  transplanting.  Indeed,  Mr.  Markham  is  of  opinion  that  the  cin- 
chonas ore  certain  in  India  to  excel  the  parent  plants  in  South  America  in  the 
yield  of  valuable  alkaloids,  and  they  have  inaproved  so  much  that  inferior  species 
in  India  vie  in  their  products  with  the  most  valuable  in  Peru  and  Bolivia.  Ho 
also  states  that  not  only  do  the  young  prunings  yield  large  quantities  of  quimne, 
but  by  encomaging  the  growth  of  moss  and  lichens  on  the  stems,  the  quantity 
of  the  alkaloids  is  much  increased ;  and  also  that,  if  the  fresh  wounds  caused  by 
removal  of  the  bark  are  at  once  covered  over  with  moss,  strips  of  bark  rich  in 
quinine  can  be  repeatedly  taken  from  the  same  trees  without  injury  to  their  vital- 
ity, so  that  the  C.  succirubraoi  India  and  Ceylon  will  command  as  high  a  price  as 
the  Calisaya  of  Bolivia,  at  present  the  most  valuable,  and  worth,  in  the  English 
market,  one  dollar  per  pound.  At  twenty-five  cents  per  pound  the  cultivation 
would  be  profitable  to  the  planter.  From  the  analysis  made  by  Mr.  Howard, 
of  London,  it  would  appear  that  the  effects  of  cultivation  have  not  led  to  any 
diminution  of  the  amount  of  valuable  alkaloid  obtainable  from  the  cinchona. 

Mr.  Markham  forwarded  seeds  to  two  West  India  islands,  Trinidad  and 
Jamaica.  Those  sent  to  Trini^^d  did  not  succeed — ^in  fact,  did  not  germinate ; 
while,  on  the  other  hand,  the  first  seeds  of  the  cinchona  which  were  received  at  the 
botanic  garden  at  Bath,  in  Jamaica,  in  the  autumn  of  1860,  were  taken  charge 
of  by  Mr.  Wilson,  then  superintendent,  who,  in  twelve  months,  had  400  healthy 
plants  raised,  although  there  was  some  misfoitime  in  selecting  a  place,  which,  as 
summer  advanced,  was  too  warm.  When  removed  to  a  coffee  plantation  4,000 
feet  in  elevation,  they  immediately  grew  vigorously,  so  that  in  November,  1862, 
plants  of  the  C  succimbra  variety  were  44  inches  high,  with  leaves  13  J  inches 
long  by  8 J  inches  broad.  In  December,  1863,  when  two  years  old,  they  were 
6  feet  high,  with  10  branches,  and  a  stem  4 J  inches  round  at  the  base.  The 
gray  bark  CincJioita  nitida  and  C,  micrantha,  being  slow  growers,  are  less  in 
height  by  one  foot.  From  some  cause  it  became  necessarj^  to  remove  the  plants 
down  to  Bath,  when  they  all  commenced  to  fail,  and  would  have  died  had  they 
not  been  temporarily  removed  to  a  neighboring  elevation,  Mount  Essex,  some- 
what over  2,000  feet  in  altitude.  Here  they  have  struggled  against  want  of 
altitude  and  too  stiff  a  soil.  The  experiment  in  Jamaica,  up  to  the  spring  of 
1864,  has  showTi  that  the  moimtain  districts  of  that  island  arc  well  suited  for  the 
cinchona  plants,  and  also  shows  the  necessity  of  planting  the  trees  at  the  most 
elevated  locality,  in  which  the  mean  temperature  of  the  year  is  favorable  to  their 
development. 

The  success  thus  recorded  of  the  plantation  at  Sikhim  and  Jamaica  is  very 
encouraging,  since  these  stations  are  far  removed  in  latitude  and  absolute  eleva- 
tion from  the  natural  habitat  of  the  cinchona.  Indeed,  the  luxiuiance  of  growth 
in  these  stations,  and  the  experiments  of  Mr.  Mclvor  and  Dr.  Anderson  at  the 
plantations  on  the  Neilgherry  mountains  and  in  the  country  north  of  Calcutta, 
have  shown  that  the  cinchona  species  will  flourish  at  the  very  verge  of  the 
tropics ;  and,  as  its  vitality  appears  as  great  at  Jamaica  as  in  its  native  bills  in 
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Peru,  it  is  fair  to  suppose  that  if  we  obtain  an  equable  climate  and  a  sufEcient 
lainfaU  within  the  limits  of  the  United  States  it  will  flourish  here  also. 

As  any  station  in  the  United  States  would  necessarily  bo  outside  of  the 
tropics,  and  not  able  to  command  the  annual  rainfall  of  100  inches  which  it  re- 
ceives both  in  Bolivia  and  the  East  Indies,  it  would  be  desirable  to  make  the 
selection  of  seeds  and  plants  from  those  points  where  latitude,  climate,  mean 
temperature,  and  elevation  would  most  nearly  resemble  that  to  be  found  in  om* 
Pacl£c  sierra.  New  Granada  or  Jamaica,  as  already  stated,  would  probably 
furnish  plants  which  would  more  successfully  thrive  than  by  selecting  seeds  and 
plants  wholly  from  an  equatorial  latitude. 

The  growth  of  cinchona  at  present  in  existence,  outside  of  South  America, 
may  be  thus  set  down : 

1.  Dutch  plantation  in  Java,  established  in  1854. 

2.  English  plantation  on  Neilgherry  hills,  in  Malabar,  coast  of  Hindoostan, 
established  February,  1860. 

3.  English  plantation  at  botanic  garden,  near  Peredenia,  in  Ceylon,  established 
February,  1861. 

4.  English  plantation  at  Daijhieling  and  Rimghce,  near  Calcutta,  established 
June,  1862. 

5.  English  plantation  at  Mount  Essex,  Jamaica. 

6.  Propagating  beds  in  Kew  Garden. 

7.  Lesser  plantations  at  the  Mauritius,  Queensland,  Natal,  and  Trinidad. 
Thus  it  will  be  seen  that,  with  the  exception  of  the  Dutch  plantation.  Great 

Britain  is  the  only  nation  which  has  taken  a  step  in  the  direction  of  preserving 
and  propagating  the  cinchona  trees.  We  have  seen  a  statement  in  the  daily 
papers  (without  official  sanction)  that  "  the  Mexican  government  has  very  re- 
cently taken  steps  to  establish  cinchona  plantations  within  its  limits,  and  took 
advantage  of  Mr.  Crosses  expedition  in  1866,  fr'ora  Chimborazo  to  Pasta,  tlu'ough  * 
the  bark  district,  to  secure  some  of  the  seeds  which  he  had  collected." 

The  only  real  efforts  which  have  been  made  in  the  direction  of  securing  to 
this  country  a  supply  of  these  plants  have  been  made  by  Hon.  C.  R.  Buckalew, 
United  States  senator,  who,  while  minister  resident  at  Ecuador  from  1858  to 
1861,  was  fiilly  alive  to  the  importance  of  securing  new  forests  of  cinchona  out- 
side of  South  America,  and  who  devoted  much  time  and  attention  to  securing 
seeds  of  the  best  species,  in  order  to  obtain  plants  of  home  growth  which  might 
probably  bear  the  climate  of  the  United  States.  Being  a  gentleman  of  taste 
and  well  versed  in  botanical  science,  success  was  more  likely  to  follow  his 
exertions.  He  had  there  made  the  acquaintance  of  Mr.  R.  Spruce,  the  able 
English  botanist,  who  had  spent  many  years  in  travel  and  was  already  familiar 
with  the  .^a  of  the  Andes,  and  had  published  many  valuable  contributions  to 
the  natm-al  history  of  that  important  region  ;  also  that  of  Mr.  Cross,  Dr.  Jamie- 
son,  of  Quito,  Dr.  James  Taylor  of  Riobamba,  and  other  influential  parties  in 
Ecuador,  the  result  of  which  was  his  being  able  to  obtain  seeds  of  all  the  most 
valuable  species  which  grow  in  that  State — no  small  matter  when  it  is  recol- 
lected that  a  heavy  fine  is  annexed  to  the  act  of  sending  any  seeds  or  plants  of 
cinchona  out  of  that  State.  Mr.  Buckalew  describes  the  Cinchona  succirubra, 
or  red  bark,  the  Cascarilla  raja  of  the  natives,  as  found  on  the  western  declivi- 
ties of  the  Ecuador  Andes  at  3,500  feet  elevation,  west  of  Chimborazo,  in  dense 
forests,  where  the  rainy  and  dry  se^isons  alternate.  The  fonncr  occuniug  from 
February  to  May  inclusive ;  the  latter  from  June  to  October.  Light  and  fre- 
quent rains  during  the  dry  season.  The  latitude  is  from  1  J°  to  2°  south.  This 
ypecies  is  not  found  elsewhere,  and  it  is  the  most  valuable  of  all  the  cinchona 
species,  except  one  in  Bolivia,  which  competes  with  it  in  merit.  Seeds  of  this 
species  were  secured  by  Mr.  Buckalew,  through  Dr.  James  Taylor,  in  the  year 
1864,  from  which  the  plants  in  the  agricidtural  garden  were  produced.  Through 
Mr.  Buckalew's  exertions  the  present  Commissioner  of  Agriculture  was  induced 
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to  take  some  eteps^  ''in  order  to  propagate  in  this  oonntry  the  Cinchona  succiru- 
hra,  indigenoas  to  Ecuador,  in  particnlar;  and  perhaps,  also,  the  Cinchona 
lancifolia,  of  southern  New  Granada ;  also,  a  species  from  Jonbabuon,  northern 
Ecuador." — (Letter  of  Commissioner  Newton,  April  23,  1864.) 

Mr.  Buekalew  describes  the  C,  condaminea  as  growing  in  southern  Ecuador, 
in  the  vicinity  of  Loxa,  on  the  eastern  slopes  of  one  of  the  chains  of  the  And^ 
which  reach  northerly  to  Guencas,  where  there  had  been  a  factory  for  obtaining 
the  alkaloids  from  this  species.  The  area  of  growth  of  this  species  is  very  con- 
siderable, and  it  bears  cold  better  than  the  C.  sticcirubra,  but  he  states  that  it 
requires  more  careful  manipulation  to  domesticate  it  near  a  sea  level,  on  account 
of  the  great  change  in  atmospheric  pressure  and  summer  temperaturo  to  which  it 
would  be  subjected.  • 

In  1864  Dr.  Jamieson  forwarded  to  Mr.  Buekalew  some  seeds  of  a  species  of 
cinchona  found  in  southern  New  Granada  near  Paste,  in  a  region  of  forests,  which 
package  was  forwarded  to  Washington,  but  the  seeds  failed  to  germinate  here. 
Some  seeds  of  the  same  species  which  were  forwarded  to  India  also  failed — per- 
haps imperfect  seeds  or  badly  preserved.  The  tree  itself  has  been  spoken  highly 
of  by  Mr.  Cross,  who  found  it  growing  on  the  slopes  north  of  the  volcano  Pa- 
rare  in  the  central  Cordillera  of  New  Granada.  It  furnishes  the  Pitaya  bark, 
and  belongs  to  C  condaminea.  Mr.  Cross  thinks  this  the  most  valuable  spedes 
of  tree  for  transplantation,  since  the  bark  grows  very  rapidly.  In  his  most  re- 
cent travels  in  the  Andes  he  found  this  cinchona  at  Pitaya  only  on  dry  slopes 
and  never  on  cool  grounds,  with  a  temperature  varying  between  two  ranges,  thus: 
Lower  limit — day  up  to  59°  to  60**;  night,  46°  to  48^.  Upper  limit — day  up  to 
40°  to  48°;  night,  35°  to  36°.  At  the  lower  limit  the  night  temperature  at  times 
ran  down  to  freezing.  Mr.  Buekalew  states  also  that  it  can  bear  occasional  frosts 
better  than  any  other  species,  and  Prof.  Jamieson,  of  Quito,  analyzed  the  bj^k 
and  found  it  to  contain  3.2  per  cent,  of  quinine  when  six  years  old ;  large  trees 
yield  4  per  cent.,  and  the  roots  yield  5  per  cent.  This  bark  goes  chiefly  to  France, 
and  this  is  the  region  where  the  trees  are  so  recklessly  destroyed.  For  these 
several  reasons,  rapid  growth,  abundance  of  alkaloid,  and  capability  of  bearing 
colder  climate,  this  species  (Pitaya)  would  seem  to  be  that  which  it  would  be 
most  desirable  to  secure  for  trial  growth  within  the  United  States.  In  New 
Granada  and  Colombia  it  is  more  esteemed  than  any  Peruvian  bark.  Having  a 
habitat  further  north  and  upon  elevated  mountains  it  would  appear  likely  to  bear 
transplantation  and  suflFer  less  from  acclimatization  than  other  varieties  or  other 
species. 

The  opinion  of  one  who,  like  Senator  Buekalew,  has  made  himself  acquiyntcd 
with  the  species  in  their  native  habitat,  should  carry  much  weight  with  it ;  while 
he  reconmiends  the  cultivation  of  both  C  succiruhra  and  C.  condaminea,  he  con- 
siders that  the  attempt,  especially  with  the  latter  variety,  will  require  great  care 
and  attention,  since  a  rapid  change  of  climate  by  hasty  transplanting  will  only 
result  in  failure.     On  this  account  the  Pitaya  variety  deserves  attention. 

Of  the  seeds  of  the  C,  succiruhra,  C,  condaminea,  and  the  species  found  near 
Paste,  New  Granada,  (Pitaya,)  forwarded  by  our  minister,  only  the  second  named 
terminated.  Mr.  William  Saunders,  superintendent  of  the  propagating  garden  of 
the  Department  of  Agriculture,  in  a  letter  to  Mr.  Buekalew,  dated  July  13,  1865, 
describes  the  Cincluma  condaminea  plants  as  flourishing  and  looking  very  well. 
Since  then  it  has  been  found  difficult  to  raise  them  under  conditions  so  very 
different  fi*om  that  to  which  the  species,  is  subject.  The  proximity  to  sea  level 
and  the  vicissitudes  of  climate  in  this  district  render  it  almost  impossible  to  keep 
the  plants  healthy.  As  regards  the  soil,  when  selecting  a  locality  for  a  planta- 
tion, it  should  be  bomt  in  mind  that  the  cinchonas  need  a  rich,  fresh  land,  a  fine 
chocolate  loam  from  two  to  three  feet  deep,  with  an  open  subsoil  and  slight  slope 
in  the  beds  to  allow  of  drainage — stagnant  water  about  the  roots  being  verv  pre- 
judicial to  growth.     The  growing  plants  are  tender  and  need  a  site  sheltered 
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from  the  prevalent  strong  winds,  which  may  break  or  injiuro  the  limbs  or  twist 
the  plants.  In  the  northern  hemisphere  a  northwesterly  aspect,  being  a  moist 
one,  is  preferable ;  a  certain  temperature  is  desirable,  which  ought  not  to  descend 
below  60°  Fahrenheit,  nor  have  a  range  greater  than  20®,  an  equable  climate  in 
every  sense ;  a  moderate  amonnt  of  rain  in  showers,  not  less  than  fifty  inches, 
if  possible,  nor  yet  too  mnch,  for  excess  of  rain  or  drought  is  injurious.  The 
i-ain  should  fall  at  the  proper  season;  in  the  season  of  wood  growth,  they  need 
an  abundant  supply  of  moisture,  and  in  the  time  of  ripening  the  capsules,  dry 
weather  and  clear  sunshine  ar^  equally  needed. 

Wherever  these  conditions  are  attainable  a  cinchona  plantation  may  be  formed ; 
and  then,  the  greater  the  elevation  above  sea  level  the  more  successful  will  be 
the  growth  and  thicker  the  bark.  At  high  altitudes  the  occurrence  of  night 
frosts  after  warm  days  is  to  be  avoided.  Hence  it  is  that  the  trees  will  not  floiunsh 
in  Ceylon,  above  5,000  feet,  while  on  the  NeilgheiTy  mountains  they  succeed  from 
4,500  to  6,750  feet  above  sea  level. 

A  few  botanists  have  expressed  a  belief  that  the  climate  of  Texas  is  suitable 
for  cinchona  cultivation.  Dr.  J.  M.  Bigelow,  of  Detroit,  considers  western  Texas 
and  Arizona  as  a  fitting  region  for  the  experiment.  Mr.  B.  Spruce,  in  a  letter 
to  Mr.  Buckalew  some  years  since,  expressed  a  belief  that  Texas  or  Cuba  would 
furnish  a  suitable  climate.  Personal  experience  of  Texas  leads  me  to  hold  a 
very  different  opinion.  The  rain-fall  of  western  Texas  and  eastern  Arizona  does 
not  exceed  twelve  inches  per  annum,  and  the  reduction  of  temperature  in  winter 
is  considerable  and  very  sudden.  On  these  accounts  I  Tould  by  no  means  re- 
commend trials  in  these  districts,  nor,  indeed,  anjrwhere  in  the  United  States 
outside  of  California.  I  would  recommend  the  experiment  of  »  plantation  in 
that  State  at  some  distance  from«the  coast  between  San  Luis  Obispo  and  San 
Diego  counties.  A  tolerable  acquaintance  with  California  climate  enables  me 
to  state  that  such  a  district  would  be  suitable. 

The  following  statement  of  mean  temperature  of  the  district  at  the  base  of 
the  Sierra  Nevada  from  40®  to  32®  north  latitude,  will  serve  to  contrast  that  lo- 
cality with  the  stations  in  the  East  Indies :  Spring,  55^  to  65®— range,  10® ; 
summer,  70®  to  80® — range,  10®;  autumn,  60®  to  70® — orange,  10®;  winter,  45® 
to  52® — range  7®.     Yearly  mean  range  from  45®  to  80®. 

The  rain-fall  during  the  same  seasons  was — 

Spring 10  cubic  inches. 

Summer 2  cubic  inches. 

Autumn 3  cubic  inclies. 

Winter 10  cubic  inchei. 

Total  for  the  year 35  cubic  inches. 

Higher  up  the  slopes  of  the  range  of  course  the  temperature  would  be  lower, 
and  the  rain-fall  greater ;  hence  it  would  not  be  difficiilt  to  select  there  a  station 
which  would  combine  the  necessary  moisture  and  warmth.  The  equability  which 
exists  below  we  have  no  reason  to  suppose  would  be  altered  above,  and  this  is 
the  chief  condition  favorable  to  the  growth  of  the  trees. 

Indeed,  there  is  the  most  remarkable  equability  of  climate  along  the  mountain 
ranges  of  California  from  San  Diego  to  San  Francisco.  The  line  of  equal  tem- 
perature runs  along  the  Sierra  Nevada;  and  at  San  Diego,  for  six  years,  the 
temperatures  for  January  differ  only  3®  G',  and  for  December  4®  S';  at  San 
Francisco,  5®  5'  and  6®  6'  for  similar  months ;  at  Benicia,  6®  9'  for  January  and 
3®  5'  for  December,  for  the  same  period  of  years.  The  sea  breezes  temper  the 
summer  of  the  country  south  of  Monterey,  while  in  Los  Angeles  and  San  Ber- 
nardino counties  the  proximity  of  the  high  mountain  chain  reduces  the  temper- 
ature of  \vinter  to  that  of  the  country  north  of  San  Francisco.  Upon  San  Ber- 
nardino mountain  the  snows  of  winter  remain  for  some  months,  and  a  temper- 
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atnrc  near  to  the  freezing  point  at  times  might  be  obtained  on  the  elevated  plains 
at  the  foot  of  Ivikal  Mungo  and  San  Bernardino  mountains. 

These  temperatures  may  be  contrasted  with  those  on  the  Neilgherries.  Oota- 
camuned  is  in  the  centre  of  a  plateau,  by  no  means  a  flat  surface.  The  rains 
come  in  the  southwest  monsoon  fix)m  May  to  September  from  the  west,  and  at  other 
times  it  receives  the  i-ain  of  the  northeast  monsoon.  The  total  rain-fall  is  from  sixty- 
five  to  seventy  inches.  The  mean  temperatures  range  from  42®  to  58°.  At  a 
station  lower  down  on  the  range,  (Coonoor,)  the  mean  range  is  from  52°  to  71°. 
Any  where  between  34°  and  37**  in  the  western  slopes  of  the  Sierra  Nevada  a 
temperature  similar  to  that  of  India  may  be  obtained  by  ascending  the  range  to 
irom  1,500  to  2,000  feet  above  its  base. 

Three  feet  of  rain  yearly  is  suflicient  for  the  tree  if  it  gains  what  is  necessary 
diunng  the  early  period  of  growth.  It  does  not  need  rain,  but  sunshine,  when 
flowering  and  fruiting. 

The  Sierra  Nevada  region  is  remarkable  for  the  great  excess  of  heat  for  the 
altitude  of  the  region.  An  inspection  of  the  charts  of  Blodgett  shows  that  the 
isotherms  continue  running  in  a  uniform  direction,  not  across,  but  along  the  whole 
region  for  several  degrees  of  latitude.  On  the  western  slopes  of  these  ranges  the 
heat  is  intense  as  you  emerge  from  the  valleys,  but  as  the  ascent  is  oontinned 
cooler  air  prevails,  and  at  elevations  below  the  point  where  ice  forms  during 
many  months  of  the  year  a  temperature  suitable  could  doubtless  be  found.  These 
observations  apply  to  that  portion  of  the  Sierra  south  of  San  Francisco,  or  even 
of  Monterey,  and  preferably  at  a  parallel  extended  from  Point  Conception  to 
within  thirty  miles  of  San  Diego.  ^  A  personal  experience  and  examination  of 
the  southern  qpunties  of  California,  I  think,  justify  the  assertion  that  on  the  west- 
em  slopes  of  the  Sieira  Nevada,  in  Tulare  couijty,  or  on  the  mountain  ranges  in 
Santa  13arbai'a  county,  may  be  found  all  the  essentials  of  climate  needed  for  the 
vigorous  growth  of  the  cinchona.  Dr.  Thomas  M.  Logan,  of  Sacramento,  Cal- 
ifornia, in  his  paper  on  the  "  Medical  Topography  and  Epidemics  of  California," 
published  in  the  Transactions  of  the  American  Medical  Association,  1865,  states 
that  below- Meno  lake  and  the  headwaters  of  the  San  Joaquin  the  forest  trees 
creep  up  the  sides  of  the  Sierra  to  a  height  unexampled  in  other  Alpine  situ- 
ations— as  far  as  11,000  feet. 

Dr.  Logan  also  refers  to  an  account  of  Professor  Brewer's  geological  explo- 
rations, as  showing  that  good  pasturage  reaches^  from  5,000  to  10,000  feet 
above  sea  level,  and  even  higher,  up  to  the  very  crests  of  the  peaks.  On 
the  east  slope,  at  3,500  feet  above  sea  level,  the  dense  forests  begin,  commencing 
with  the  sugar  and  yellow  pine,  the  Douglas  spruce,  fir,  and  bastard  cedar.  On 
the  west,  at  an  altitude  of  5,000  to  7,000  feet,  the  "big  trees "  or  the  giant  seqvm 
are  abundant,  "  not  merely  occurring,"  Dr.  Logan  says,  "  in  isolated  groves,  but 
scattered  abundantly  in  common  with  the  timber  for  a  distance  of  at  least  twenty 
five  miles  along  the  tributaries  of  Kings,  Kaeveah,  and  Kern  rivers.  Lajger 
trees  are  met  hero  than^in  the  celebrated  Calaveras  and  Mariposa  groves.  THie 
lai-gest  reported  is  almost  'forty  feet  in  its  greatest  diameter." 

Immediately  below  this  sequoia  region  in  altitude,  I  believe,  could  bo  found 
all  the  conditions  of  climate  which  would  support  the  cinchona.  This  portion 
of  California  has  a  climate  peculiar  to  itself;  possessing  a  mountain  range  eighty 
miles  deep,  and  cut  up  into  vast  chasms  or  caiions;  having  streams  constantly 
flowing,  and  having  an  altitude  over  15,000  feet  for  many  miles,  constituting  the 
highest  mountain  range  in  om*  territory,  of  which  the  noble  mountain  of  San  Ber- 
nardino is  the  southwestern  outline ;  having  snow  for  many  weeks  of  the  vear  on 
their  summits,  they  are  not  subject  to  that  intense  aridity  of  climate  whicli  is  the 
general  chaiacteristic  of  California,  while  they  do  possess  that  other  peculiarity 
of  the  Pacific  States,  namely,  a  greater  equability  of  temperature  through  the 
year.  The  thermometer  registry  of  San  Diego,  at  the  southern  foot  of  this  range, 
shows  this  equability  of  climate  exceedingly  well.     Its  altitude  is  only  150  feet 
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above  sea  level,  and  through  an  average  of  six  years  it  gives  the  following 
ranges: 

Hottest  mean  day,  74® ;  coldest  mean  day,  52**  j  range,  22**. 

Mean  temperature  of  year,  62°. 

Fall  of  rain  and  snow,  10  inches. 

As  the  sierra  40  miles  north  of  San  Diego  is  much  more  elevated  than  at  that 
parallel,  it  is  much  better  watered ;  and  as  the  snows  remain  during  winter,  its 
supply  is  more  equally  distributed.  I  do  not  consider  San  Diego  as  a  suitable 
point,  but  give  its  temperatures,  as  it  has  been  an  army  post  and  recorded 
faithfully  for  many  years.  As  the  latitude  increases  along  the  coast,  the  differ- 
ence between  summer  and  winter  temperature  diminishes,  so  that  at  Monterey, 
in  latitude  36**  36^  N.,  by  observations  of  six  years — 

Hottest  mean  day,  59** ;  coldest  mean  day,  50° ;  range,  9°. 

Mean  temperature  of  year,  55^. 

Fall  of  rain  and  snow,  12.20  inches. 

A  critical  and  discriminating  inquiry  for  the  most  appropriate  district  for 
establishing  an  American  plantation  will,  I  am  fully  convinced,  result  in  the 
selection  of  the  Pacific  coast,  as  near  to  the  Mexican  frontier  as  a  suitable  eleva- 
tion can  be  obtained. 

Scarcely  seven  years  have  passed  since  the  first  plants  were  introduced  into 
India,  and  there  are  now  nearly  a  million  and  three-quarters  of  trees  scattered 
over  the  hill  ranges  of  Ceylon  and  India,  from  Hakgalle  to  the  Himalayas  of 
Bengal,  fiourishing  everywhere,  except  in  those  secluded  hollows  where  the 
night-frosts  kill  them. 

The  oldest  plants  set  out  in  August,  1862,  were,  at  Markh|un's  last  visit  to 
the  Neilgherr}'^  at  the  close  of  1865,  from  8  to  12  feet  high,  and  from  7  to  13 
inches  in  girth,  at  6  inches  from  the  ground,  well  furnished  with  lateral  branches, 
and  in  every  respect  quite  healthy.  Planted  10  to  12  feet  apart,  the  branches 
of  the  neighboring  trees  touch,  the  bark  is  of  considerable  thickness,  and  the 
lichens  and  mosses  being  fully  developed,  the  characteristic  markings  of  the  best 
barks  are  becoming  apparent. 

In  view  of  what  has  been  accomplished  in  India,  the  government  of  liladras  is 
entitled  to  great  credit  for  practically  working  out  Dr.  Royle's  suggestion,  and 
demonstrating  that  there  are  climates  elsewhere  than  in  the  Andes  which  are 
suitable  for  growing  the  cinchona.  A  great  step  has  been  made  in  the  right 
direction  by  this  act  alone.  Whether  with  the  growth  there  is  present  the  full 
amount  of  alkaloid  or  not,  cannot,  perhaps,  at  once,  be  ascertained.  The  cin- 
chona may,  by  transplanting,  vary  in  its  relative  richness  of  quinine  ;  but  that 
it  does  already  furnish  sufficient  to  pay  expenses  of  cultivation,  and  thus  secure 
a  supply  of  this  most  valuable  drug,  even  at  its  present  high  rate,  is  abundantly 
evident  from  the  preceding,  for  it  must  be  remembered  that  tlie  cinclionas  can 
scarcely  be  said  to  be  cultivated  in  South  America.  Under  a  continual  increas- 
ing demand  for  bark  they  will  inevitably  disappear,  and  the  question  to  be 
solved  really  is,  not  whether  the  price  of  quinine  can  be  kept  down  by  addi- 
tional growth  of  trees,  but  whether  it  can  bo  supplied  at  any  price.  If  India  can 
show,  as  she  promises  speedily  to  do,  that  she  can  supply  her  own  demand,  it  is 
sorely  time  for  the  American  government  to  take  steps  to  introduce  the  plantation 
of  cinchonas  into  the  United  States,  where  there  is  little  doubt  that  there  are 
territorial  and  meteorological  conditions  equally,  if  not  more  suitable  for  the  cul- 
tivation, and  more  neai-ly  resembling  the  Andean  conditions  than  any  place  in 
Hindoostan. 

That  the  government  should  take  this  subject  of  acclhnatization  into  serious 
consideration  is  manifest  when  we  consider  what  will  be  the  fate  of  the  trees  in 
South  America;  without  cultivation  and  by  constant  destruction  they  must 
rapidly  decrease,  and  ultunately  disappear.  The  loxUy  or  brown  bark,  may  be 
taken  as  the  type  indicative  of  the  fate  of  the  i-est.     It  fCincJuma  officinalis  J  is 
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now  nearly  extinct  upon  its  native  hiUs,  and  if  it  is  to  bo  again  introdaced  ex- 
tensively into  commerce  it  must  be  from  the  Neilgherry  plantations. 

There  are  now  comparatively  few  difficulties  standing  in  the  way  of  a  success- 
ful result  to  such  a  noble  enterprise  as  the  establishment  of  a, cinchona  planta- 
tion within  our  own  territory.  Attempts  have  been  so  frequently  made,  that  the 
difficulties  are  known  beforehand  and  the  remedy  provided.  The  packing  and 
transplanting  may  be  made  with  comparative  freedom  from  losses  by  the  use 
of  the  improved  wardian  cases.  The  chief  difficulty  with  the  original  wardian 
cases  arose  from  their  being  too  heavy,  when  planted  and  packed  in  the  ordinary 
way,  the  weight  of  the  earth,  and  the  small  number  of  the  plants  which  could 
be  accommodate.  Mr.  Molvor  reduced  the  weight  of  the  cases  to  one-fifth,  by 
iilling  them  with  moss  instead  of  earth  to  the  depth  of  six  inches,  and  the  plants, 
in  pots,  are  firmly  fixed  in  the  moss,  secured  with  cross-battens,  so  as  to  prevent 
injury  from  upsetting.  A  moderate  amount  of  water  is  supplied,  the  sashes 
screwed  on,  the  glass  of  which  is  protected  by  battens,  and  secured  by  thin  cloth 
strip  from  excessive  sun,  while  aamitting  some  light.  In  these,  plants  can  be 
safely  transported  considerable  distances. 

Our  relations  with  the  South  American  states  are  sufficiently  friendly  to  ren- 
der successful  official  negotiations  for  obtaining  plants;  but  should  any  difficulty 
arise  in  that  quarter  leading  to  jealous  refus^,  then  a  request  could  be  made  to 
the  English  government  for  a  supply  of  young  plants  from  Jamaica,  or  some  of 
their  other  stations,  and  suoh  arrangement  could  meet  with  no  objection ;  for 
since  the  English  government  estabushed  their  plantations  in  India,  not  for  the 
sake  of  commerce  nor  of  government  monopoly,  but  simply  to  supply  that  large 
colony  with  an  article  so  needful  to  health,  in  its  malarious  climate^  as  quinine 
has  become,  then  the  same  spirit  of  humanity  which  laid  a  foundation  for  a  supply 
would  libemlly  co-operate  in  its  extension  to  ague-producing  countries 
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Timber  adapted  to  the  purposes  of  ship-building  is  found  in  great  abundance 
and  variety  in  most  of  the  States  of  the  Union.  It  would  be  singular,  indeed, 
were  this  not  the  case  in  a  region  of  the  globe  which  produces  one  hundred  and 
forty  kinds  of  trees,  and  is  not  less  remarkable  for  the  number  than  the  extent 
of  its  na\ngablo  waters.  In  the  forests  of  the  United  States  at  least  thirty 
varieties  of  woods  may  be  found  which  are  suitable  for  the  construction  of 
vessels,  boats,  and  barges,  for  ocean  and  inland  navigation ;  but  perhaps  not 
more  than  twenty  are  yet  in  comtaon  use. 

THE  PROPEKTrES  OF  SHIP  TIMBER. 

The  properties  of  wood  required  in  ship  timber  depend  much  upon  the  place, 
purpose,  and  use  of  the  several  pieces  composing  a  ship ;  hence,  as  woods  difer 
greatly  in  their'  properties,  some  kinds  are  far  more  generally  useful  than  others, 
S though  it  may  occur  that  the  wood  of  limited  utility  proves  indispensable  in 
building,  on  account  of  its  peculiar  fitness  for  certain  parts  of  the  work.  In 
the  structure  of  a  ship,  timber  is  subjected  to  many  strains  and  deteriorating 
infiuences  not  found  in  other  combinations  of  wood-work.     The  properties  in 
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demand  arc,  therefore,  more  nmnerouB  and  peculiar  in  sliip  carpentry  than  in  any 
other  branch  of  the  arts.     They  may  be  defined  as  follows : 

1.  Strength — in  the  resistance  of  strains,  tensile,  crosswise,  and  compressive. 

2.  Solidity — ^in  the  hardness  of  the  wood  and  compactness  of  £bre. 

3.  Stiflness— in  rigidity  of  fibre,  elasticity,  cohesion  of  grain. 

4.  Lightness — in  balk  of  substance. 

5.  Flexibility — in  bending  to  the  forms  required  by  the  builder. 

6.  Toughness — ^in  resisting  penetration  and  cleavage  and  concussion. 

7.  Durability — in  resisting  fermentation,  decomposition  and  rot. 

8.  Tenacity — in  holding  metal  fastenings,  bolts,  spikes,  or  nails. 

As  all  trees  during  growth  are  influenced  by  soil,  climate,  and  culture,  it  is 
natural  that  timber  from  different  parts  of  the  country  should  vary  in  degree,  as 
they  do  in  the  possession  of  these  properties ;  hence  it  is  that  ship  timber  is 
valued  in  market  according  to  the  place  of  its  growth,  that  produced  within 
sixty  miles  of  salt  water  being  generally  accepted  as  the  best.  It  is  also  to  be 
observed  that  the  timber  of  all  hard- wood  trees  is  greatly  improved  by  bting 
grown  under  exposure  to  the  son  and  air;  and  that  the  timber  of  northern 
growth  will  not  endm^e  so  long  in  ships  sailing  in  southern  seas,  as  the  timber  of 
southern  growth  will  in  vessels  navigating  either  northern  or  southern  waters. 
Timber  for  ships  or  boats  should,  therefore,  be  selected  with  reference  to  place 
and  mode  of  giowth,  as  well  as  regard  to  suitable  kinds  of  wood ;  and  in  certain 
cases  it  would  be  proper  to  consider  the  range  of  latitude  of  the  voyages  in- 
tended to  be  made. 

KINDS  OF  SHIP  TIMBER  USED  IN  THE  tmiTED  STATES. 

In  the  navy  yards  fourteen  kinds  of  timber  are  used  for  various  purposes,  viz : 

1.  Livr  oak — in  fran^es,  keelsons,  keels,  beams,  knees,  6cc, 

2.  White  oak — in  keels,  keelsons,  frames,  rudders,  stern-posts,  planking,  ceil- 
ing, beams,  knees,  stems,  planksheers,  rails,  &c. 

3.  Yellow  pine — ^in  beams,  deck  framing,  ceiling,  planking  decks,  masts, 
spars,  &c. 

4.  White  pine — in  decks,  finishing  lumber,  masts,  bowsprits,  &c. 

5.  Black  spruce — for  small  spars,  poles,  &c. 

6.  Red  cedar — in  tops  of  frames,  &c. 

7.  Yellow  locust — for  tops  of  frames,  stanchions,  bits,  &;o. 

8.  White  ash — ^for  blocks,  tops,  oars,  &c. 

9.  Hickory — for  capstan  bars,  handspikes,  &c. 

10.  Black  walnut — for  finishing  and  ornamental  purposes,  chiefly. 

11.  Hackmatack — ^for  knees  only. 

12.  Mahogany — for  hatch  coamings,  finishing,  &c. 

13.  Elm — for  gun-carriage  timber,  chiefly. 

14.  Cypress — sometimes  used  for  decks,  bulwarks,  &c. 

Gn  the  Atlantic  coast  merchant  ship-builders  use  several  additional  kinds  of 
timber.  These  are  denominated  mixed  woods.  The  American  Lloyds',*  of 
New  York,  have  classed  timber  for  use  in  various  parts  of  vessels,  as  follows:* 

First  clasSj  or  standard. 

1.  Live  oak — ^in  frames,  keelsons,  keels,  beams,  knees,  or  other  parts. 

2.  White  oak — ^in  frames,  planking,  ceiling,  beams,  knees,  breast  hooks,  or 
other  parts. 

*Tb6  American  Lloyds'  inspect  and  classify  shipping:  for  tlio  information  of  underwriters. 
Their  rules  are  based  on  the  practice  of  ship-builders  and  the  experience  of  thei*'  surveyors. 
The  classification  of  vessels  depends  upon  the  model,  general  proportions,  materials  used, 
mode  of  construction,  sparring,  and  outfitting. 
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3.  Locust — ^in  top-timbers,  treenailfi,  bits,  &o. 

4.  Red  cedar — ^in  top-timbers,  stanchions,  &c. 

'5.  Hackmatack — in  top-timbers,  deck  frames,  and  knees.- 

6.  White-heart  chestnut — in  top-timbers. 

7.  White  pine— in  deck  plank,  masts,  bowsprits,  bulwarks,  and  cabin. 

8.  Yellow  pine — in  deck  frames  and  deck,  masts  and  spars,  clamps,  stringers, 
ceiling,  waterways,  and  rails. 

9.  ritch  pine— for  same  uses  as  yellow  pine. 

10.  Black  spruce — ^for  small  spars. 

Mixed  woods. 

11.  Oak,  black  or  yellow — in  frames  or  planking. 

12.  Hard  maple— in  keels  or  plank  of  bottom. 

13.  Hickoiy — ^in  keels  or  other  parts  of  bottom. 

14.  Beech,  red  and  white — ^in  frames,  planking,  or  other  parts. 

15.  Birch,  black  or  yellow — ^in  keels,  floors,  or  other  parts. 

16.  Rock  elm — in  frame,  planking,  keels,  &c. 

17.  White  ash — ^in  top-timbers,  rails,  oars,  &c. 

18.  Red  pine — in  top-timbers,  ceiling,  deck  frames,  decks,  masts  and  spars. 

19.  Bald  cypress — in  deck-plank,  bulwarks,  &c. 

20.  Sweet  gum — ^in  keels,  frames,  beams,  &c. 

Vessels  constructed  in  whole  or  part  of  mixed  woods,  so  called,  cannot  be 
assigned  to  the  first  class  at  the  American  Lloyds' ;  nevertheless,  some  of  the 
sorts  of  wood  in  the  class  of  mixed  are  just  as  good  as  any  for  the  construction 
of  the  smaller  sizes  of  vessels.  It  is  highly  probable,  too,  that  many  of  these 
woods,  if  properly  operated  on  by  chemical  agencies  for  the  preservation  of  their 
timber  properties,  would  be  found  eligible  for  admission  to  the  first  or  standard 
class.  At  least  ten  other  kinds  of  wood  might  be  named  for  a  place  among  the 
mixed  woods,  though  seldom  or  never  used  in  ship-building. 

On  tJie  northern  lakes  fewer  kinds  of  timber  are  in  use.  The  lake  tmde^ 
writers'  rules  classify  for  timber  and  plank  as  follows : 

First  class,  in  various  parts  qf  vessels. 

White  oak,  hickory,  hard  maple— keels. 

White  oak,  tamarack,  red  cedar — ^top-timbers. 

White  oak — ^in  transom  and  knightheads,  stem  and  stern-posts,  keelson  and 
centre  box. 

White  oak,  tamarack,  red  or  yellow  pine — ^beams. 

White  oak,  tamarack — ^breast  hooks  and  knees. 

White  oak,  hard  maple— in  plank  from  keel  to  light  water-mark. 

White  oak — ^plank  from  light  water-mark  to  gunwale,  planksheer,  and  rail. 

White  oak,  tamarack— ceiling  of  floor. 

White  oak — bilge  strakes,  clamps,  shelf. 
•  White  oak,  tamarack— ceiling,  clamps  to  bilge. 

White  pine,  red  pine— deck  plank,  masts  and  spars,  bulwarks,  bulkheads, 
finishing  lumber. 

Other  woods  ai*e  but  little  used.  Pine  roots  are  sometimes  got  for  bi-east 
hooks  and  knees ;  black  walnut  and  white  wood  have  been  used  for  deck  plank; 
beech,  birch,  maple,  and  elm  were  once  considered  good  for  frames ;  and  vessels 
have  been  built  prmcipally  of  elm.  Several  varieties  of  oak  pass  inspection 
as  white  oak.     Occasionally,  chestnut  and  locust  have  been  used  for  top-timbers. 

On  the  western  rivas  the  woods  in  use  in  boat-building  are  few  indeed.  The 
principal  kinds  are  white  oak,  white  pine,  and  poplar ;  the  hulls  throughout  are 
of  oak ;  deck  plank  of  pine,  or  cypress  occasionally  j  framework  of  cabins  of 
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poplar ;  joiner  work  of  cabins  of  white  pine  or  poplar,  the  latter  being  preferred ; 
and  the  stanchions  and  bulkheads  of  hold  are  of  red  cedar  or  pine. 

On  tJie  Gulf  coast  few  vessels  are  ever  built.  The  principal  timber  used  is 
live  oak,  white  oak,  red  cedar,  and  mahogany,  in  frames ;  pitch  pine  and  white 
oak  planking;  pitch  pine  deck  frames  and  ceiling;  locust,  red  cedar,  and 
mahogany  rail  stanchions ;  yellow  pine,  cypress,  or  white  pine  decks  and  bul- 
warks ;  and  yellow  pine  for  masts  and  spars.  Louisiana  and  Texas  produce 
live  oak  of  the  best  quality  in  abundance,  and  also  other  woods  which  would 
be  found  useful  in  ship-building. 

On  the  Pacific  coast  ship  timber  has  a  limited  range  in  respect  of  variety; 
nevertheless,  it  has  been  stated,  on  the  authority  of  the  naval  constructor  at  Mare 
Island  navy  yard,  that  California  and  Oregon  have  in  themselves  all  the  different 
kinds  of  timber  necessary  for  ship-building.  He  found,  near  Petaluma,  superior 
trees  of  the  live  oak  species,  some  of  which  have  been  cut  and  used.  Vessels 
have  been  built  with  frames  of  pepper  wood,  which  is  quite  hard,  and  said  to  be 
durable.  Oregon  produces  an  abundance  of  red  and  white  pines  for  the  supply 
of  the  entire  west  coast ;  and  vessels  have  been  constructed  entirely  from  the 
denser  sorts  of  pine  timber,  both  in  Oregon  and  California.  White  oak  timber, 
in  small  quantities,  is  exported  from  New  York  and  Boston  to  San  Francisco,  for 
repairing  ships. 

DESCKIPTION  OF  SHIP  TIMBER  FOR  THE  VARIOUS   PARTS   OF  A  VESSEL. 

1.  White  oak  is  the  most  useful  timber  known  in  ship-building.  On  the 
northern  lakes  and  western  rivers  we  have  seen  that  the  hulls  of  vessels  and 
boats  are  almost  entirely  built  with  it.  The  several  varieties  of  oak  which  are 
used  would  be  best  distinguished  by  the  forms  of  the  haves;  but  these  are  not 
brought  into  the  ship-yards;  and  as  the  bark,  which  is  brought  in  abundantly, 
and  the  wood  color  of  several  trees  of  the  oak  family  seem  to  interchapge  appear- 
ances with  the  varying  changes  of  soil  and  climate,  ranging  over  mauy  degrees 
of  latitude  and  longitude,  it  is  the  practice  of  timber  getters  to  make  white  oak 
timber  of  other  varieties,  which  are,  no  doubt,  somewhat  inferior  in  important 
properties. 

White  pak  is  found  in  nearly  all  the  timbered  States  of  the  Union,  but  abounds 
most  in  the  middle  and  northwestern  States.  Its  wood  excels  in  the  properties 
of  strength,  flexibility,  toughness,  durability,  and  tenacity.  For  the  frames, 
longitudinal  timbers,  and  planking  of  vessels,  particularly  below  water,  and  for 
knees,  this  timber  is  regarded  as  superior  to  ever\'^  other  kind.  For  various  parts 
above  the  water  it  is  not  so  highly  appreciated,  on  account  of  its  liability  to 
immoderate  shrinkage— about  three-eighths  of  an  inch  in  the  foot — and  because 
exposure  to  the  weather  impairs  its  durability.  The  wood  of  young  trees — sixty 
to  one  hundred  years  of  age — ^is  much  tougher  than  that  of  old  ones,  particularly 
of  those  growing  on  high  lands,  which  become  brittle  after  they  have  ceased 
growing.  These  old,  brittle  tree^,  when  used  in  building  vessels,  are  generally 
cut  into  short  lengths  to  facilitate  hauling,  and  taken  to  the  mills,  and  there 
sawed  mio  flitch  timber  for  the  frames.  The  most  crooked  timbers  are  easily 
obtained  from  these  wide  flitches ;  hence,  the  poorest  timber  of  an  oak  forest  not 
unfroquently  goes  into  those  parts  of  a  vessel  which  naturally  require  the  strongest 
and  most  durable  timber. 

No  certain  data  exists  for  comparing  the  properties  of  white  oak  gi-ownin  various 
districts  of  the  timber-producing  regions  of  the  United  States;  but  it  is  generally 
supposed  that  the  timber  grow-n  within  sixty  miles  of  the  seaboard,  and  within  a 
lesser  distance  of  the  American  shore  of  the  great  lakes,  is  the  best,  especially 
for  durability.  It  may  be  noticed  here,  that  there  is  a  difference  in  the  soils  of 
the  coast  and  inland  districts,  which  becomes  manifest  in  the  ashes  of  the  oaks 
of  the  respective  regions.     The  potashes  of  commerce  are  obtained  in  considerable 
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amount  &om  inland  oaks;  if  we  attempt  to  wash  the  ashes  of  those  grown  on  the 
sea-coast,  wo  find  soda  chiefly,  because,  the  salt  being  at  hand,  they  are  abund- 
antly supplied  with  that  base.  But  as  the  salts  of  potash  and  soda  are  isomor- 
phous  bodies^  acting  as  substitutes  for  one  another,  it  remains  for  other  tests  to 
discover  which  region  produces  the  best  timber. 

If  density  be  takon  for  a  criterion,  certain  it  is  that  much  of  the  oak  of  the  in- 
terior of  the  country  is  just  as  rich  in  valuable  properties  as  that  grown  on  the 
sea-coast.  We  have  seen  the  growth  of  broad  acres  of  oak,  of  such  specific 
gi-avity  that  it  could  not  be  floated  to  the  mills  without  great  difiiculty;  and 
was,  on  this  account,  given  to  the  flames,  to  clear  the  land. 

The  worms  and  worm-holes  found  in  white  oak  frequently  constitute  inadmis- 
sible defects,  spoiling  it  for  ship  timber.  These  holes,  made  in  the  living  tree, 
often  contain  the  worms  alive ;  in  which  case,  they  \n\l  be  found  not  to  cease 
working  in  the  wood  until  the  termination  of  their  career.  Such  timber  is  unfit 
for  planking,  on  account  of  the  impossibility  of  stopping  all  the  holes,  and  be- 
cause the  bite  of  the  worm  impairs  the  durability  of  Uie  bitten  part.  Heart 
shakes  and  limb  rots,  are  also  common  defects  in  white  oak  timber;  and  the 
degree  to  which  large  logs  will  sun-check,  if  not  protected  from  the  weather  in 
seasoning,  will  spoil  them  for  first-class  uses  in  one  or  two  years. 

The  results  of  experiments  show  that  the  least  water  is  evaporated  from 
squared  oak  timber  cut  in  the  months  of  February,  March,  April,  and  May.  One 
piece,  cut  in  May,  lost  twenty-three  per  cent.,  and  another,  cut  in  August,  lost 
thirty-three  per  cent.,  mfour  years. 

If  the  year  l3o  divided  into  two  seasons,  thermometrically,  and  the  cool  season, 
or  winter,  be  reckoned  from  October  to  March,  inclusive,  and  the  warm  season, 
or  summer,  be  taken  from  April  to  September,  inclusive,  it  will  appear,  first,  that 
there  is  ten  per  cut.  in  one  year,  and  five  per  cMut.  in  four  years,  more  shrinkage 
in  weight  of  the  squared  timber  which  is  cut  in  the  wami  season  than  in  that 
cut  in  the  cool  season ;  second,  that  in  the  case  of  round  logs  in  bark,  there  is 
eight  per  cent,  in  one  vear,  and  seventeen  per  cent,  in  four  years,  more  loss  by 
evaporation,  if  cut  in  the  summer  season. 

This  knowledge  is  important,  not  only  in  pointing  out  the  influence  of  summer 
and  winter  upon  cutting  white  oak,  but  as  explaining  the  interesting  fact,  that 
the  season  of  cutting  makes  far  more  difference  with  the  condition  of  the  sap- 
wood  than  with  the  heart-wood  of  the  tree.  In  the  coldest  months  of  the  year, 
when  the  tree  is  shrunk  and  the  sap  frozen,  a  superabundance  of  circulating 
juices  is  not  present  in  the  heiart-wood ;  whereas,  in  the  hottest  months — July  and 
August — the  wood  of  the  tree  is  expanded  to  its  largest  dimensions,  the  vital 
forces  are  most  vigorously  at  work,  and  consequently  more  fluid  ascends  the 
capillaries  of  both  the  heart  and  the  sap-wood.  This  principle  will  be  found  to 
govern  the  timber  productions  of  nearly  all  trees  in  the  temperate  zone. 

Mean  specific  gravityj  tveigJU,  and  shrinkage  of  green  North  Carolina  tvhite  oak^ 
cut  in  each  month  of  the  year. 

Spec.  grav.        Toundc.       Oonctfl. 

Twelve  pieces  of  squared,  3  feet  lengths 1.069  =     QQ  13 

Twelve  pieces  of  round  in  bark,  3  feet  lengths 1.020  =      63  12 

Shrinlcage  in.  seasoning  one  year. 

Loss  of  weight  in  summer  cut  logs,  in  bark 18  per  cent 

Loss  of  weight  in  winter  cut  logi3,  in  bark 16  per  cent 

Difference  in  favor  of  winter  cut  logs 2  per  cent. 

Loss  of  weight  in  summer  cut  squared  timber 21  per  cent. 

Loss  of  weight  in  winter  cut  squared  timber 19  per  cent. 

Difierence  in  favor  of  winter  cut  timber 2  per  cent 
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Shrinkage  in  seasoning  four  years. 

Loss  of  weight  in  summer  cut  logs,  in  bark   32  per  cent. 

Loss  of  weight  in  winter  cut  logs,  in  bark 26  per  cent. 

Difference  in  favor  of  winter  cut  logs G  per  cent. 

Loss  of  weight  in  summer  cut  squared  timber 27  per  cent. 

Loss  of  weight  in  winter  cut  squared  timber 26  per  cent. 

Difference  in  favor  of  winter  cut  timber 1  per  cent. 

2.  Live  oah  may  be  placed  socond  in  the  catalogue  of  ship-timber  trees  in  the 
United  States.  It  is  so  called  on  account  of  being  an  evergreen  oak ;  and  is 
foand  only  in  the  southern  States  lying  on  the  Atlantic  and  Gulf  of  Mexico, 
and  sparsely  near  the  coast  in  California.  The  trunk  is  seldom  straight  or  tall, 
though  it  attains  a  growth  of  twelve  feet  in  circumference  in  its  native  hommock. 
No  forest  tree  on  the  continent  is  more  remarkable  for  the  number  and  magnitude 
of  its  branches ;  hence  its  singular  adaptation  for  furnishing  crooked  timber  and 
knees  for  the  frames  of  vessels.  It  combines  all  the  properties  required  for 
frame  timbers  in  remarkable  degree;  and  excels  especially  in  those  of  strength 
and  durability.  The  capillary  vessels  of  the  heart  wood  aio  filled  with  a  gummy 
or  glutinous  substance;  and,  unlike  other  varieties  of  oak  in  this  country,  it  is 
free  from  astringent  acid. 

Live  oak  is  not  adapted  to  the  reception  of  spike  fastening,  as  the  grain  will 
not  admit  the  point  in  the  cutting  direction,  but  will  invariably  turn  it,  and  cause 
splitting  of  the  wood.  There  is  no  difiioulty,  however,  in  using  bolt  and  tree-- 
nail  fastening.  The  sap  wood  is  whitish  in  color,  and  free  fi'om  the  glutinous 
substance  found  in  the  denser  heart  wooSd,  which  is,  in  consequence,  of  greater 
durability ;  but  the  sap  wood  is,  nevertheless,  generally  deemed  good  enough  for 
use,  except  in  the  navy.  Livo  oak  is  liable  to  have  large  heart  shakos ;  and.  if 
exposed  long  to  the  open  air,  in  the  rays  of  the  sun,  or  the  shrinking  blast  of 
winter  winds,  it  w^ill  check  badly.  It  does  not  require  many  month's  seasoning, 
however,  to  fit  it  for  its  ordinary  uses  in  vessels. 

Except  on  account  of  the  sap  wood,  through  the  capillaries  of  which  the  fluids 
of  live  oak  trees  almost  exclusively  ascend,  it  will  be  seen  that  it  makes  little  or 
no  difference,  on  account  of  the  shrinkage,  when  the  timber  is  cut.  It  is  now  the 
most  costly  in  market. 

Mean  specific  graviti/,  weigldy  and  shrinJcage  qf  green  North  Carolina  Hire  oaky 
cut  in  each  month  qf  tlie  year. 

Spec  grav.        Pauiida.        Ounces. 

Twelve  pieces  of  squared,  3  feet  lengths 1.259  =      78  11 

Twelve  pieces  of  round,  in  bark,  3  feet  lengths —       1.191=      74  7 

Shrinkage  in  seasoning  one  year. 

Loss  of  weight  in  summer  cut  logs,  in  bark 5  per  cent. 

Loss  of  weight  in  winter  cut  logs,  in  bai'k 6  per  cent. 

Difference  in  favor  of  summer  cut  logs 1  per  cent. 

Loss  of  weight  in  summer  cut  squared  timber 5  per  cent. 

Loss  of  weight  in  wmter  cut  squared  timber 5  per  cent. 

Difference  in  favor  of  either  seajson None. 

ShrinJcage  in  seasoning  four  years. 

Loss  of  weight  in  summer  cut  logB,  in  bark 23  per  c^nt. 

Loss  of  weight  in  winter  cut  logs,  in  bark 27  per  cent. 

Difference  in  favor  of  summer  cat  logs 4  per  cent. 

Loss  of  weignt  in  summer  cut  squared  timber. 23  per  eent. 

Loss  of  weight  in  winter  cut  squared  timber 22  per  cent. 

Difference  in  favor  of  winter  cut  timber 1  per  cent. 
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3.  Yellow  or  long-leaved  pine  occupies  the  thii-d  place,  in  order  of  importance, 
as  suitable  for  use  in  certain  parts  of  vessels.  It  is  very  commonly  confused  in 
name  mih  pitch  pine ;  and  both  species,  in  New  England,  are  denominated  hard 
pine.  Tbey  are  both  extensively  used,  by  Atlantic  ship-builders,  for  planking, 
ceiling,  stringers,  beams,  waterways,  rails,  keelsons,  &c.,  but  seldom  for  any  part 
of  the  flames. 

The  yellow  pine  sometimes  attains  a  height  of  one  hundred  and  fifty  feet  and 
a  diameter  of  four  feet,  but  the  pitch  pine  seldom  exceeds  two-thirds  of  this  alti- 
tude and  size.  The  former  is  principally  grown  in  the  States  of  Virginia  and 
North  Carolina,  while  the  latter  abounds  in  all  the  Atlantic  States  south  of 
Chesapeake  bay.  The  yellow  pine  required  in  the  navy-yards  is  described  as 
long-leaf,  fine-grained,  southern  yellow  pine.  Pitch  pine  is  never  called  for:  the 
wood  being  coarser  in  the  fibre  and  grain,  and  the  capillary  vessels  surchai^ed 
with  turpentine,  it  is  neither  so  strong  nor  so  flexible,  while  exceeding  in  weight 
the  favorite  variety. 

By  some  persons  density  has  been  regarded  as  the  index  of  durability.  It  is 
a  fact,  however,  that  the  sap  wood  of  yellow  and  pitch  pine  is  the  least  durable 
portion  of  the  wood,  notwithstanding  its  density  is  far  greater  than  that  of 
the  heart  wood.  Indeed,  the  sap-wood  of  these  pines  seems  to  be  only  a  vege- 
table sponge  absorbing  and  retaining  moisture,  having  in  very  moderate  degree 
the  proper  wood  qualities  required  in  timber,  and  wanting  almost  entirely  in  that 
of  durability.  It  is  proved  by  experience  in  using  yellow  and  pitch  pines  that 
the  best  timber  for  strength  and  durability  is  not  that  of  the  greatest  density, 
necessarily,  but  rather  it  is  that  in  which  the  even  fineness  of  the  grain  is  con- 
tinued to  the  pith  of  the  tree,  and  that  the  wood  of  greatest  weight  is  so  because 
of  a  superabundance  of  turpentine  in  its  vessels. 

Though  not  so  tough  as  white  oak  nor  so  flexible,  yet  the  yellow  pine  success- 
fully rivals  it  in  stiffness.  If  two  beams  of  each  wood,  of  equal  dimensions,  l>e 
suspended  by  the  end§,  the  oak  beam  will  depart  further  firom  its  mould  than  the 
pine,  and  will  break  under  about  the  same  weight.  In  dry  situations  it  is  ex- 
tremely durable,  and  where  a  lighter  yet  solid  wood  is  required  it  is  preferred  to 
oak  of  whatever  kind. 

Mean  specific  gravity,  weighty  and  shrinJcagcof  green  North  Carolina  r^eUotv  pine 
cut  in  each  month  of  tJie  year, 

Sp.  grav.        Pounds.        Onnces. 

Twelve  pieces  of  squared,  3  feet  lengths 637  ==39  13 

Twelve  pieces  of  round,  in  bark,  3  feet  lengths 781  =     48  13^ 

Shrinkage  in  seasoning  one  year. 

Loss  of  weight  in  summer  cut  logs,  in  bark 16  per  cent 

Loss  of  weight  in  winter  cut  logs,  in  bark 19        " 

Difference  in  favor  of  summer  cut  logs 3        ^* 

Loss  of  weight  in  summer  cut  squarecl  timber 11        " 

Loss  of  weight  in  winter  cut  squared  timber 14        " 

Difference  in  favor  of  summer  cut  timber 3       " 

Shrinkage  in  seasmiing  four  years. 

Less  of  weight  in  summer  cut  logs,  in  bark 27  per  cent. 

Los8  of  weight  in  ^vinter  cut  logs,  in  bark 31       " 

Difference  in  favor  of  summer  cut  logs 4       ** 

Ix>ss  of  weight  in  summer  cut  squared  timber 13       " 

Loss  of  weight  in  winter  cut  squared  timber 16       " 

Difference  in  favor  of  summer  cut  timber 3       " 
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Differing  from  white  oak,  it  is  h«re  shown  that  yellow  pine  should  be  cut  for 
timber  in  me  summer  season,  especially  such  sticks  as  arc  to  be  kept  in  the  round 
state  until  used,  as  masts  and  spars,  and  from  these  the  bark  should  be  taken 
when  cut,  that  the  sap-wood  may  season  before  fermentation  of  its  juices  takes 
place  and  rotting  begins.  The  heart- wood  requires  only  a  few  months'  seasoning 
for  the  ship-builder's  use. 

4.  '[Vhiie  or  northern  phie  is  found  at  the  head  of  the  list  of  the  softer  woods 
used  in  building  vessels  of  every  description.  It  grows  more  or  less  abundantly 
in  every  nortlieni  State  of  the  Union  firom  Maine  to  Minnesota,  often  reaching 
an  altitude  of  one  hundred  and  eighty  feet,  with  a  diameter  of  six  or  more,  n 
is  principally  used  for  deck  plank,  water-ways,  bulwarks,  cabins,  masts,  and 
spars.  In  the  construction  of  river  steamboats  white  pine  is  invaluable,  and  is 
sometimes  used  in  almost  every  part  of  the  boat,  except  the  frame,  above  light 
water  mark.  This  is  on  account  of  its  exceeding  lightness,  strengUi,  and  dura- 
'bility.  No  wood  is  better  adapted  to  withstand  the  sun  and  weather,  for  with 
proper  seasoning  and  reasonable  protection  after  the  w^ork  is  finished  it  retains 
its  properties  as  long  as  the  best  kind  of  oak.  We  have  seen,  however,  that  , 
poplar  has  for  some  years  past  been  substituted  for  pine  in  building  the  cabins 
of  boats  on  the  Ohio  and  Misassippi  rivers,  so  that  this  favorite  wood  is  not 
without  a  rival  in  steamboat  joinery. 

There  are  many  varieties  of  the  white  pine ;  the  lightest  and  the  heaviest  woods 
differing  in  density  at  least  twenty  per  cent.  The  average  weight  of  a  cubic 
foot  of  seasoned  New  England  white  pine  is  twenty-five  pounds.  In  the  middle 
and  northwestern  States  and  in  Oregon  this  timber  is  often  found  having  a  sea- 
soned weight  of  thirty  pounds  to  the  cubic  foot. 

5.  Hackmatack  or  tamar^ick  is  the  American  larch.  It  is  a  verj'  important 
wood  to  the  ship-builder,  every  way  superior  to  the  Em-opcan  larch,  and  is  be- 
coming jrare  in  the  United  States.  In  the  British  provinces  it  is  a  flomishing 
tree,  not  unfrequently  found  growing  on  hard  and  dry  soil,  and  of  superior  quality ; 
but  in  the  United  States  the  hackmatack  is  confined  in  its  growth  principally 
to  the  swampy  parts  of  the  pine  districts  of  the  northern  States.  The  timber  is 
not  large,  but  well  adapted  to  the  top  and  deck  frammg  of  vessels.  It  is  also 
used  for  ceiling,  beams,  and  stanchions ;  and  the  roots  for  knees,  breast-hooks, 
sharf-floors,  and  futtocks  are  excellent.  For  lightness,  stren^h,  tenacity,  and 
durability  combined  hackmatack  is  unequalled.  It  is  cheaper  m  price  than  any 
other  standard  timber.  Vessels  have  been  built  of  hackmatack  in  every  part. 
The  extreme  stiffness  of  the  planks  was  modulated  for  bending  by  the  use  of 
steam  in  the  customary  way,  except  that  a  moderate  quantity  of  fish  oil  was 
supplied  in  the  boiler  for  the  purpose  of  aiding  to  soften  the  wood. 

Hackmatack  is  more  tenacious  of  spike  or  square  bolt  iron  fastening  than 
most  kinds  of  oak,  and  weight  for  weight  in  the  green  state,  or  half  seasoned, 
is  considerably  stiffer  and  stronger  than  white  oak.  This  is  due,  no  doubt,  to 
the  gummy  nature  of  the  wood,  as  well  as  to  the  closeness  and  compactness  of 
its  fibre.  The  sap-wood  should  be  excluded  in  building;  the  heart- wood  re- 
quires no  seasoning  before  use,  as  the  shrinkage  in  weight  in  seasoning  is  less 
than  two  pounds  per  cubic  foot.  It  affords  very  good  treenails  for  fastening  soft 
wood  planks. 

6.  Yellow  locust  is  the  strongest  timber,  bulk  for  bulk,  to  be  found  in  the 
United  States.  It  is  of  a  greemsh-yellow  color,  and  for  pins  or  treenails  for  fas- 
tening the  planks  of  ships,  it  has  no  equal  in  either  the  New  or  Old  World. 
For  strength,  dm-ability,  and  tenacity  it  is,  indeed,  remarkable.  It  is  very  gen- 
erally selected  for  bulwark  stanchions  in  first-class  ships,  and  is  also  used  for 
top-timbers.  The  smallness  of  its  growth,  together  with  its  extreme  cost,  prevents 
an  extensive  use  of  locust  in  ship-building. 

The  cultivated  locust  is  the  most  valuable,  being  clearer  from  defects,  the 
chief  of  which  is  caused  by  the  ravages  of  the  grub- worm.     The  timber  gi-own  in 
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Connecticut  and  on  Long  Island,  near  New  York,  is  deemed  to  be  tlie  best ;  bnt 
the  middle,  southern,  and  western  States  produce  good  timber.  The  density  of 
sea&Dned  locust  exceeds  that  of  any  timber  used  in  ship-building,  except  live  oak. 
The  greon'timber  weighs  about  sixty-two  pounds,  and  the  dry  about  fifty-four 
pounds,  to  the  cubic  foot.  This  tree  grows  very  rapidly  in  its  natural  soil,  and 
should  bo  cultivated  for  timber.  It  is  taken  to  market  in  round  logs,  of  nine 
inches  diameter  and  upwards,  cut  into  convenient  lengths. 

7.  lied  cedar  18  atvoe  of  southern  origin,  and  of  most  prolific  growth  in  mountain- 
ous districts.  The  wood  excels  in  fragrance,  fineness  of  grain,  solidity  combined 
with  lightness,  and  durability.  It  is  not  of  large  size.  Like  locust,  it  is  mostly 
used  for  bulwark  stanchions  and  top-timbers ;  and  unlike  most  other  ship-timber, 
the  knottiest  sticks  are  preferred,  provided  the  knots  be  hard  and  solid.  Bed 
cedar  requires  no  seasoning  for  use,  as  it  loses  in  weight  less  than  two  pounds 
per  cubic  foot.  As  live  oak  is  the  weightiest  wood,  so  is  cedar  the  lightest,  in 
the  green  state,  used  in  ship-building,  and  these  two  kinds  are  generally  combined 
in  altemate  location  in  the  tops  of  ships'  frames.  On  the  Ohio  and  Mississippi 
rivers,  red  cedar  is  in  common  use  for  hold  stanchions  and  bulkhead  plank  of 
steamboats. 

8.  Chestnut,  of  the  white-heart  variety,  furnishes  a  most  valuable  timber  for 
vessels'  frames.  Its  natural  crooks  are  adapted  to  the  largest  ships.  That  which 
is  used  is  chieflv  grown  in  the  eastern  and  middle  States.  It  seldom  exceeds 
thirty-five  feet  length  of  trunk  and  three  and  a  half  diameter.  The  grain  is  very 
coarse,  soft,  and  concentric,  with  large  capillary  vessels.  When  once  seasoned 
it  refuses  to  absorb  moisture,  and  hence  is  exceedingly  durable  in  damp  situations. 
For  posts  set  in  the  ground  it  is  good  for  a  service  of  forty  years.  Its  properties 
are  strength,  solidity,  stiflfncss,  toughness,  durability,  tenacity,  and  lightness. 
Chestnut  is  in  general  use  for  the  mttocks  and  top-timbers  of  steamships  and 
coastiug  vessels.     Its  seasoned  weight  is  forty-one  pounds  to  the  cubic  foot. 

9.  Black  spruce  is  a  timber  of  northern  production,  chiefly  confined  to  the 
eastern  States  and  most  abundant  in  Maine.  It  scarcely  exists  in  the  lumber 
forests  of  Michigan  and  Wisconsin,  and  hence  it  is  not  in  use  as  ship-timber  on 
the  great  lakes.  Wherever  found,  it  is  singularly  adapted  to  the  manufacture  of 
the  smaller  spars  of  ships  and  to  the  masts  of  coasting  vessels.  The  tree  rises 
to  a  height  of  seventy  to  one  hundred  feet,  with  a  diameter  of  twenty-four  to 
thirty  incnes.  There  is,  perhaps,  no  better  framing  timber  in  use,  if  placed  in  diy 
situations  and  protected  fi'om  the  sun  and  weather.  Where  these  conditions  can- 
not be  observed,  the  wood  is  doomed  to  premature  decay.  Black  spruce  is  used, 
however,  with  tolerable  success  in  framing  the  topsides  and  decks  of  vessels, 
and  as  ceiling,  stringers,  waterways,  and  for  knees.  It  is  unfit  for  deck  or  topside 
planking,  alUiough  we  have  known  vessels  to  have  been  built  almost  entirely  of 
black  spruce.  It  is  distinguished  for  strength,  lightness,  stifihess,  and  rapid 
drying  and  checking  in  the  sun.  The  seasoned  wei^t  is  about  thirty-two  pounds 
to  the  cubic  foot,  and  the  color  of  the  wood  is  of  a  clear  yellowish-white,  the 
term  black  applying  only  to  the  extremely  dark  foliage  of  the  tree.  This 
is  the  gum  spruce.  White  spnico  is  the  inferior  variety,  of  smaller  growth  and 
softer  grain.  It  is  mostly  useful  for  sheathing  the  bottoms  of  vessels,  in  lieu  of 
metal,  in  prder  to  protect  the  planking  from  the  ravages  of  the  teredo^  or  salt- 
water worm. 

10.  Black  or  ycUoio  oak  is  among  the  loftiest  trees  of  the  forest  in  nearly  aU 
the  States,  and  the  timber  from  it  is  sometimes  used  in  building  vessels.  It  is 
inferior  to  white  oak  in  strength,  contains  more  sap  in  the  green  state,  and  when 
first  cut  contrasts  strongly  in  color,  but  when  water-soaked  in  rafts  and  partially 
sisasoned,  readily  passes  as  good  oak  timber.  The  form  of  the  leaf  resembles 
that  of  the  red  oak,  and  the  quality  of  timber  is  also  analogous,  though  better. 
It  should  bo  seasoned  as  much  as  possible  before  using,  and  will  then  be  found 
serviceable  timber.    Tins  oak.  y\e\4^  a\>io^xa«ih-yellow  dye,  called  quercitron. 
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11.  Ha/rd  maple  includes  the  two  varieties  of  rock  or  bird's-eye  and  the  black 
maple,  and  both  yield  sugar,  and  hence  are  called  sugar  maple.  These  trees 
grow  to  a  large  size,  and  afford  the  very  best  timber  for  keels,  floors,  and  sub- 
merged planking.  The  grain  is  fine  and  close,  and  wears  smoother  than  white 
oak.  Strength,  solidity,  elasticity,  toughness  and  tenacity,  and — if  under  water, 
may  be  added— durability,  are  the  distinguishing  properties  of  maple.  Where 
dirt  and  damp  come  in  contact  with  this  timber  it  soon  decays.  It  is  about 
equal  to  chestnut  in  weight. 

12.  Hickori/,  of  any  variety,  is  in  limited  employment  in  ship-building.  The 
white  makes  excellent  timber  for  keels,  capstan  bars,  and  belaying  pins.  It 
would  make  good  flat  floors  and  bottom  plank.  The  wood  possesses  great  strength, 
solidity,  and  tenacity,  but  will  not  hmg  endure  when  exposed  to  heat  and  moist- 
ure. On  the  great  lakes  it  is  deemed  the  best  timber  for  jib-booms.  The  wal- 
nuts Bxe  neai'ly  allied  to  the  hickories,  but  possess  greater  durability.  Black 
walnut  is  sometimes  used  for  frames,  and  for  deck  plank  and  bowsprits.  It  has 
become  too  valuable  as  an  ornamental  wood  to  be  used  in  ship-building,  except 
for  finishing.     Butternut  also  makes  good  timber,  but  is  very  little  used. 

13.  Beech,  red  and  tchite,  have  been  extensively  used  in  the  ship-yard.  The 
red  variety  is  most  highly  approved,  and  is  found  chiefly  in  the  eastern  States. 
The  white  beech  is  more  widely  diffused,  but  inferior  in  durability.  This  is 
owing  in  part,  perhaps,  to  the  extraordinary  thickness  of  its  rind  of  sap  wood, 
to  remove  which,  in  squaring  the  timber,  would  involve  an  enormous  waste  of 
wood.  In  the  red  beech  of  mature  growth,  the  sap  wood  is  not  disproportionate 
to  the  bright  red  heart-wood,  and  in  converting  the  timber  the  fonner  is  worked 
off.  The  tree  grows  to  a  fair  size,  and  like  the  live  oak  and  the  chestnut,  it 
affords  excellent  crooks  in  the  trunk  for  the  larger  timber  of  ships'  frames.  The 
limbs  and  roots,  however,  are  smaller  and  more  numerous,  furnishing  no  crooks 
of  consequence.  The  straight  trunks  make  excellent  plank-stocks  for  an  average 
length  of  thirty-eight  feet.  Red  beech  is  an  excellent  material  for  frames  and 
planking,  and  also  for  treenails.  The  wood  is  of  about  the  same  strength  and 
density  as  white  oak,  and  is  principally  employed  in  Maine. 

14.  Birchj  black  andyeUoiv,  are  northern  trees  of  considerable  importance  for 
ship-building.  The  black  birch  is  of  stately  growth,  rivalling  the  white  oak  in 
length  and  size  of  trunk.  It  fuiiiishes  stem  pieces  with  the  root,  and  keels, 
keelsons,  stem -posts,  dead  woods,  floors,  futtocks,  and  bottom  plank  for  the 
largest  ships  of  eastern  construction.  The  grain  is  finer  than  that  of  yellow 
birch^, which  grows  faster  and  matures  sooner,  and  has  less  size  and  durability. 
Birch  in  the  gi-een  state  is  easily  worked ;  it  shrinks  considerably  in  seasoning, 
and  is  then  quite  hard.  The  toughest  and  most  durable  timber  is  that  found  on 
the  islands  and  sea-coast,  and  is  twisted  and  curled  in  the  grain. 

15.  Bock  elm\&  tough  and  very  flexible;  it  has  been  used  in  nearly  every 
part  of  vessels'  hulls,  but  is  not  very  durable  above  water.  It  may  be  used  in 
the  bottoms  of  vessels,  and  will  there  prove  as  durable  as  oak,  though  the  wood 
is  too  easily  bruised  and  split  to  be  well  adapted  for  keels.  The  best  quality 
of  timber  is  of  northern  production,  and  in  many  parts  of  the  country  it  is 
plentiful.  It  is  used  in  the  navy-yards  for  gun-carriages,  and  on  the  lakes  for 
planking  and  ceiling  steamboats  and  vessels. 

16.  Wliite  ash  furnishes  exclusively  material  for  oars  and  the  shells  of  tackle 
blocks.  The  wood  is  very  strong,  elastic,  and  tough,  and  has  no  superior  for 
these  and  other  uses.  It  makes  good  top-timbers,  stanchions,  and  rails,  and  is 
often  selected  for  jib-l)ooms,  topmasts,  and  light  spars.  It  should  be  seasoned 
slowly  to  avoid  checking  and  splittin^^.  Logs  should  be  peeled  when  cut,  and 
kept  under  water  until  converted ;  if  allowed  to  lie  with  bark  on  they  will  sprout 
and  grow,  and  rot  prematmely  j  and  if  peeled  and  exposed  to  the  sun  and  air  they 
will  spoil  by  checking.  In  its  native  north,  the  white  ash  is  one  of  the  most 
beautiful  ta-ees  of  the  forest ;  it  grows  to  a  moderate  size,  straight  and  tapering, 
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and,  liowever  long,  can  be  riven  from  top  to  but.  No  other  hard  wood  will  bum 
so  readily  in  the  green  state ;  consequently,  it  .is  a  favorite  tree  for  firewooii  in  the 
logging  camps  of  the  lumbermen.  It  is  lighter  than  hickory,  and  more  dui*able 
than  oak,  and  healthy  in  its  growth  to  a  remarkable  degree. 

17.  Jted  phie  is  a  species  of  northern  wood,  often  denominated  Norway  jntic,  and 
is  admitte<l  to  membership  with  ship  timber  woods  in  the  northern,  eastern,  and 
Pacific  States.  It  is  found  to  be  first-class  material  for  top  timbers,  beams,  deck 
plank,  bulwarks,  and  ceiling.  The  trees  attain  only  a  moderate  size  and  length 
compared  with  those  of  white  pine ;  but  the  wood  is  denser  and  stronger,  and 
reddish  in  color,  the  sap-wood  thick,  and  showing  the  sponginess  peculiar  to 
turpentine-producing  pines.  The  sap-wood  soon  blackens  and  rots.  Red  pine 
affords  excellent  timber  for  masts,  when  large  enough,  and  for  all  kinds  of  small 
spars.  The  roots  make  very  good  knees  and  breasthooks,  worked  clear  of  sf^) 
wood,  as  should  be  done  in  all  cases.  In  Oregon  vessels  have  been  built  entirely 
with  rt'd  pine. 

18.  Bald  ajprcss  is  a  native  of  southern  swamps,  where  it  attains  an  altitude 
of  120  feet,  with  a  straight  tapering  trunk  60  or  80  feet  in  length.  Its  inacces- 
sible location  has  hitherto  prevented  its  cutting  and  manufacture  for  general  use, 
but  it  will  yet  be  made  to  yield  valuable  timber  for  shiji-building.  The  wood  ia 
comparatively  light,  strong,  and  durable,  and  may  be  substituted  for  nearly  all 
the  pm-poses  of  yellow  or  pitch  pine,  with  w-hich,  also,  it  is  nearly  equal  in  density. 
It  is  manufactured  in  Louisiana,  and  may  sometimes  be  found  in  use  as  deck  plank 
on  western  river  steamboats. 

19.  Sweet  gum  is  of  southern  growth,  and  limited  employment  in  ship-buildinjf, 
being  occasionally  put  into  the  keels,  frames,  and  deck  frames  of  small  vessels 
built  in  Virginia,  and  fiuther  south.  It  is,  however,  worthy  of  more  general 
employment,  as  it  is  both  strong  and  durable. 

20.  Poplar  abounds  chiefly  on  the  westeni  and  southern  rivers.  It  is  now  used 
almost  exclusively  on  the  Ohio  and  Mississippi  for  the  carpenter  and  joiner  work 
of  upper-deck  cabins  of  steamboats  in  the  place  of  pine,  it  being  stronger,  tougher, 
and  cheaper.  It  has  been  in  use  eight  or  nine  years,  and  is  chiefly  manofactured 
in  Indiana. 

21.  Malwgany  is  often  found  on  board  well-fmished  ships,  where  it  is  selected 
mainly  for  ornamental  purposes.  It  makes  good  timber  for  tops  of  frames  and 
rail  stanchions,  hatch-coamings  and  cabin  finishing  lumber.  The  tree  is  of  rather 
rare  growth  in  Florida  and  Texas. 

THE   CUTTING  AND  MAKING  OF  SHIP  TIMBER. 

The  cutting  and  making  of  ship  timber  in  the  United  States  has  frequently 
been  entered  upon  and  prosecuted  as  a  special  branch  of  business  by  persons 
styled  timber-getters,  who  prospect  the  wooded  regions  of  the  country,  and  select 
the  most  eligible  locality  for  their  operations.  This  is  generally  some  point  ac- 
cessible to  water  transportation  ;  hence,  the  forests  skirting  the  banks  of  water- 
courses are  first  stripped  of  timber  trees.  Of  late  years  the  numerous  railroads 
have  afforded  excellent  facilities  for  opening  new  cuttings,  and  the  ship-builder 
is  at  no  loss  for  supplies  of  timber. 

In  n)any  parts  of  the  country  the  farmers  are  accustomed  to  cutting  a  few  sticks 
of  timber  each  year  and  taking  it  to  the  nearest  market  for  sale ;  while,  in  other 
places,  ship-builders  go  themselves  to  the  woods,  and  there  select  and  cut  their 
timber.  As  a  general  thing,  supplies  are  not  accumulated  except  in  the  United 
States  navy-yards  and  the  largest  seaports. 

Getting  ship  timber,  like  all  other  branches  of  lumbering,  is  generally  carried 
on  in  the  winter  season.  This  is  not  so  much  on  account  of  winter  being  the 
proper  season  for  cutting  timber,  as  for  the  practical  reason  that  the  winter  season, 
whether  north  or  south,  is  the  time  most  favorable  for  the  work.     In  the  north 
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the  streams  and  tho  swamps  are  fiozen,  and  the  ground  ooverfxl  with  Bnow.  so 
that  the  hauling  may  he  done  with  the  sled;  while,  in  the  south,  the  sultry  heat 
and  myriad  swarms  of  mosquitoes  have  disappeared  fiom  tho  swamps  and  the 
plains,  thus  greatly  facilitating  the  laboi-s  of  workmen  and  teams. 

It  may  be  thought  that  the  economy  of  timber-getting  must  needs  hannonizo 
with  a  tme  philosophy  of  felling  trees.  That  it  docs  in  the  cay.Q  of  white  oak  is 
quite  clear.  In  regard  to  yellow  pine,  we  have  jjccn  tiiat  the  logs  and  equaie 
tunber  cut  and  hewn  in  the  summer  season  either  contained  lc^^3  sap  or  seasoned 
more  rapidly  than  logs  and  timber  cut  in  the  winter  ^•eason.  In  j>oint  of  fact,  the 
specific  gra\nty  of  round  logs  and  square  timber  cut  in  the  summer  season  is  less 
than  of  tnoso  cut  in  the  winter  season,  the  gieatcr  difiercnco  being  in  the  case  of 
tho  round  logs.  Perhaps  a  conti-aiy  result  would  have  been  anticipated  on  ac- 
count of  tho  flow  of  turpentine  being  greatest  from  March  to  October.  Whatever 
tho  cause  of  this  increased  density  may  be,  the  fact  remains,  and  the  deduction  to 
be  made  may  apply  equally  well  to  all  turpentine,  pitch,  or  balsam  producing 
trees  of  the  country.  Whether  this  be  so  or  not,  one  thing  is  certain,  the  truth 
of  the  matter  has  not  yet  been  discovered  by  the  only  proper  tests — crpenments 
for  that  purpose. 

There  are  instances  of  timber-getters  pursuing  their  vocation  the  year  round. 
Those  who  do  so  must  surely  cut  some  timber  out  of  season,  for  it  is  a  law  of 
organic  chemistry  that  trees  in  the  temperate  zone  should  be  cut  when  containing 
the  least  sap,  or  in  those  months  when  their  specific  gravity  is  least.  If  green 
trees  bo  felled  when  the  vessels  and  cells  are  ovei'flowing  with  fluids  and  juices, 
we  may  look  assuredly  for  diminished  durability  in  the  timber. 

No  previons  preparation  of  trees  to  be  cut  is  practiced,  such  as  the  removal 
of  the  bark,  or  girdling  above  the  roots,  as  earnestly  recommended  by  vanons 
authorities.  Timber  that  has  been  JciUed  hj  indies  before  cutting,  in  whatever 
manner,  is  held  in  doubtful  repute  by  ship-builders  in  the  United  Htates.  Rail- 
road  authorities  refuse  to  accept  ties  as  fii-st -class  in  quality,  which  have  been 
made  from  girdled  trees. 

The  mode  ofcitUbtg  ship  iinibcr  is  peculiar  in  this — that  many  of  the  trees  of 
the  harder  woods,  and  a  few  of  the  softer,  are  taken  out  of  giound  ht/  the  root 
The  purpose  of  this  operation  is  twofold :  first,  to  secure  the  crook,  which  is  most 
valuable  with  the  root ;  and,  second,  to  get  the  toughest  and  most  dmable  part 
of  the  tree  for  timber.  Very  large  trees,  however,  are  seldom  cut  in  this  manner. 
Oak,  hackmatack,  chestnut,  birch,  maple,  and  spruce  furnish  the  best  grown  roots 
for  timber.  The  hackmatack  is  remarkable  for  having  a  principal  root,  which 
sometimes  equals  in  size  the  trunk  to  which  it  belongs. 

In  cutting  by  the  root,  the  principal,  or  that  selected  as  tho  best  one,  should 
be  first  cut  entirely  off  at  the  proper  length ;  then  the  side  roots ;  and  last,  the 
back  root.  Care  should  be  taken  to  clear  away  all  the  small  rootlets  growing 
from  tho  under  side  of  the  selected  root.  When  the  tree  is  down,  cut  in  a  few 
inches  to  the  pith,  and  ascertain  if  the  butt  be  sound  or  not ;  if  sound,  examine 
the  trunk  closely  to  see  if  it  be  free  from  injurious  defects ;  if  so,  try  the  top, 
w'here,  perhaps,  one  or  more  good  crooks  or  knees  may  be  obtained ;  having 
found  the  trunk  sound,  next  cut  it  off  at  the  lengths  required,  converting  it  to  the 
best  advantage.     But  let  no  time  be  spent  on  wood  wliich  is  not  perfectly  sound. 

When  trees  for  timber  are  not  cut  by  the  root  it  is  the  practice  to  fell  with  the 
axe  or  saw  quite  close  to  the  roots,  unless  it  be  ascertained  that  the  butt  is  un- 
sound, and  would  require  to  be  rccut  when  the  tree  shall  be  dowTi. 

Much  of  tho  timber  used  in  the  United  States  is  got  on  contract  for  the  vessels 
into  which  it  is  put,  and  the  supply  for  the  navy  yards  is  usually  obtained  in  this 
w^ay.  In  such  cases  the  timber-getters  are  guided  by  rough  moulds  or  diagrams 
of  the  crooked  pieces  required,  which  are  usually  worked  two  inches  larger  each 
way  tlian  the  net  siding  and  moulding  size,  and  cut  six  inches  longer  at  each  end 
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of  the  stick.     The  various  sorts  of  timber  supplied  to  tlie  ship-yard  may  bo 
grouped  as  follows : 

1.  Piece  timber.  5.  Promiscuous  timber. 

2.  Flitch  timber.  6.  Deck  plank  and  finishing  lumber. 

3.  Plank  stocks.  7.  Masts  and  spars. 

4.  Planks.  8.  Knees. 

1.  Piece  timber  inoludes  keels^  keelsons,  stems,  stem-posts,  rudder-stocks, 
beams,  and  crooks  for  the  frame.  First-class  pieces  of  keels,  keelsons,  and  beams 
are  dressed  to  sharp  comers.  Stems,  stern-posts,  mdder-stocks,  and  many  of  the 
crooks  are  cut  by  the  root,  and  hewed  to  the  forms  required.  These  pieces  are 
all  lined  straight  the  siding  way,  and  cui-ved  as  required  in  the  moulding  way, 
proper  allowance  being  made  from  the  net  size  and  length  for  dressing  the  timber 
m  the  yard.  In  some  markets  piece  timber  is  sold  ana  bought  by  the  piece ;  in 
other  markets  by  the  ton,  and  also  by  the  cubic  foot.  The  dealers  in  ship  timber 
generally  sell  by  the  set  (of  floors  or  futtocks)  and  by  the  single  piece. 

2.  Flitch  timber  is  the  name  given  to  timber  obtained  from  the  saw-mills,  the 
logs  in  bark,  from  14  to  24  feet  long,  being  sawed  alive  into  flitches  or  thicknesses 
of  timber  corresponding  with  the  siding  size  of  the  pieces  to  be  worked  from  it 
This  class  of  timber  has  of  late  years,  in  a  gi-cat  measure,  superseded  that  of 
natural  crooks  for  the  frames  of  vessels.  It  is  almost  exclusively  used  for  this 
purpose  on  the  great  lakes  and  the  western  rivers,  and  to  a  considerable  extent 
on  the  sea-coast,  in  the  constraction  of  steamboats  and  coasting  vessels.  The 
objection  to  its  use  arises  solely  from  the  weakening  influences  of  the  cross-OTam 
which  is  given  to  every  crooked  piece  thus  forced  out  of  straight  timber.  Only 
the  most  cohesive  kinds  of  timber  should  ever  be  used  for  fliteh.  This  class  of 
timber  is  sold  by  board  measure  on  the  lakes  and  western  rivers,  and  by  cabic 
measure  generally  on  the  coast.     It  always  brings  the  lowest  price. 

3.  Plank  stocks  are  the  tmnks  of  trees  thu-ty-flve  to  sixty  feet  long,  the  aver- 
age length  of  a  firat-class  quantity  being  forty-three  feet.  They  aie  hewed  straight 
the  siding  way,  and  may  be  straight,  or  have  a  long  fair  sweep,  the  other  way. 
Both  sides  are  lined  tapering,  in  conformity  with  the  gi'owth  of  the  tree.  The  small 
end  should  not  be  under  twelve  inches  in  size,  clear  of  w^aae ;  nor  should  the  wane 
exceed  one-fourth  of  the  width  of  the  face  of  the  stocks  as  squared.  The  ends 
should  be  sawed  off  to  sound  and  perfect  wood.  At  the  mid-length  of  the  stock, 
the  breadth  and  depth  is  taken  and  considered  the  size  for  measurement,  which 
is  by  the  cubic  foot,  usually.  In  the  navy  yards  the  measurement  of  sap  wood 
is  disallowed.  Axe  marks  and  improper  squaring  constitute  defects,  and  have 
allowances  made  for  them.  White  and  yellow  pino  stocks  are  lined  sti'aight  all 
around  and  comers  to  square  comers,  with  the  top  end  not  less  than  four-fifths 
the  size  of  the  butt. 

4.  Planlis  are  sawed  by  mills  from  round  or  squared  logs,  either  straight  or 
sweeping  on  the  edge ;  they  should  average  forty  to  forty-five  feet  in  length ;  be 
sawed  to  full  and  even  thickness;  have  the  heart  taken  out,  and  the  bark  and 
sap  removed  from  the  edffes,  in  order  to  be  first  quality.  Planks  are  sold  by 
board  measure,  the  breadth  and  thickness  being  taken  in  the  middle.  The  most 
of  the  plank  used  in  ship  and  boat  building  are  now  sawed  by  the  mills ;  they 
come  cheaper  than  those  whip-sawed  fr'om  stocks,  but  are  never  so  evenly  cut, 
and  cost  more  for  squaring  and  finishing  on  the  vessel. 

5.  Promiscuous  timber  is  prepared  with  a  view  to  its  answering  for  various 
pmposes.  It  may  be  dressed  round,  flat,  or  square.  When  flatted  it  is  usually 
sided  straight,  either  to  the  reqmred  size  or  as  the  trees  grow,  and  of  such  lengths 
as  may  suit  the  market.  Squared  timber  is  made  as  tlie  trees  grow,  two  sides 
being  lined  straight,  the  other  sides  following  the  cm*vcs  of  the  tree.  The 
measurement  is  either  by  the  cubic  foot  or  board  measure.     Hound  logs  are 
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measured  by  taking  three-fourths  the  mean  or  middle  diameter,  and  considering 
it  as  the  stjuare  of  the  log.  This  class  of  tunber  is  very  largely  supplied  to  the 
ship-yards  in  rafts,  pine  being  mixed  with  oak,  or  the  oak  placed  on  the  top  of 
^ho  pine  logs  to  sustain  the  former. 

G.  Dcch  xylanh  and  finishing  lumber  ai-e  almost  invariably  obtained  from  the 
mills,  and  should  bo  sound,  free  of  sap  wood,  shakes,  rotten,  black  or  largo 
knots ;  sold  by  board  measure.  It  is  qui^te  a  common  practice  now  to  have  deck 
plank  dicssed  and  planed  to  width  and  thickness  by  the  planing  mills,  and  the 
same  is  the  case  ^vith  bulwark  and  cabin  lumber. 

7.  Masts  and  spars  are  generally  obtained  by  the  pine  lumbermen,  but  are 
sometimes  hunted  by  the  timber-getters  and  the  ship-builders.  Wlien  masts  and 
bowsprits  ai-e  to  be  built  of  more  than  one  piece,  the  pieces  are  hewed  straight 
and  square,  and  largo  enough  over  the  required  size  to  exclude  the  sap  wood 
when  dressed  in  the  yard.  Allowance  of  two  feet  over  length  is  made,  so  that 
the  holes  for  the  chains  used  in  rafting  may  be  cut  off  when  the  pieces  are  fin- 
islied.  When  masts  are  to  be  made  of  one  piece,  they  are  got  in  the  round ;  the 
over-size  of  the  butt  is  commonly  reduced  by  eight-squaring,  and  the  bark  is  re- 
moved from  the  remainder  of  the  piece.  No  sap  wood  is  to  remain  on  a  piece 
when  worked  to  the  net  size,  and  sudden  crooks,  rotten  or  over-large  knots, 
splits,  shakes,  rot,  or  chafes  constitute  inadmissible  defects  in  first-class  pieces. 
Mast  pieces  are  now  generally  sold  by  the  piece  or  by  the  running  foot  of  length 
in  the  rafts.  Formerly,  the  measurement  was  cubic,  and  taken  by  the  girth  fine 
for  round  pieces.  As  the  larger  pieces  are  coming  more  into  demand  with  the 
increasing  size  of  vessels,  wliich  is  more  particularly  the  case  on  the  great  lakes, 
80  is  the  distance  to  haul  them  increasing  every  year,  and  so  also  is  the  price  ad- 
vancing. They  are  generally  broaght  to  market  in  rafts,  but  sometimes  by 
vessels  and  railix)ads. 

White,  red,  and  yellow  pines  arc  the  standard  woods  for  masts  and  bowsprit 
pieces.  The  proportion  of  net  deck  diameter  to  length,  in  round  pieces  of  red 
and  yellow  pine,  varies  from  one  inch  (of  diameter,)  to  three  and  a  half  and  four 
feet  (of  length,)  according  to  the  style  of  rig  adopted.  For  tvhife  pine  masts  a' 
greater  diameter  is  allowed,  namely,  from  three  to  tliree  and  a  half  feet  of  length 
to  the  inch  of  diameter,  taken  one-eighth  the  length  of  the  piece  from  the  butt. 
The  top  end  of  the  piece  should  square  about  two-thirds  the  deck  diameter  clear 
of  sap  wood.  Spars  include  all  topmasts,  booms,  gaffs  and  yards,  and  are  best 
left  in  the  round,  or,  if  rod  and  yellow  pine,  with  the  sap  eight-squared  off  ac- 
cording to  an  outline  of  the  proper  form.  Spruce  spars  for  the  navy  are  left  in 
the  round  in  bark,  and  aio  kept  under  w^ater  until  used.  Such  as  measure  from 
foiur  to  ten  inches  inclusive,  and  under  forty  feet  in  length,  are  denominated 
measurement  spars,  and  are  measured  by  the  inch,  taking  the  diameter  clear  of 
bark  one-third  the  length  from  the  butt.  Those  under  four  inches  are  considered 
poles  and  are  sold  by  the  piece.  All  above  the  size  of  measurement  spars  are 
bought  by  th©  piece.  Those  of  seven  inches  and  less  must  have  five  feet  of 
lengths  to  the  inch  of  diameter,  and  all  above  seven  inches  must  have  four  feet 
of  lengths  for  each  inch  of  measurement.  Pino  and  spruce  spai*s,  of  all  sizes 
and  lengths,  are  also  sold  by  the  runnmg  foot,  and  frequently  by  the  stick,  or 
the  measurement  inch. 

8.  Knees  are  obtained  from  the  limbs  and  roots  of  trees.  Live  and  white 
oak  knees  are  from  limbs,  and  hackmatack,  spruce,  and  pine  from  the  roots. 
They  are  usually  sided  in  the  body  to  the  thickness  of  the  limb  or  root  (arm)  at 
its  mid-length,  and  measured  by  tlio  inch  in  this  manner:  Three-fourths  of  the 
siding  diameter  of  the  ami,  at  two-thirds  of  its  clear  length  from  the  body,  is 
taken  as  the  net  siding  to  which  the  knee  must  w^ork,  and  which  is  the  size  paid 
for.  The  lengths  of  the  arm  and  body  must  bo  in  proper  proportion  to  the  net 
siding.  For  knees  to  be  delivered  at  the  navy  yard,  this  proportion  is  aa  fol- 
lows : 
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Net  siding.  Length  of  boclj.  Length  of  ann. 

5  inches 4    to  6    feet.  3J  to  4^  feet 

6  inches 4j  to  G    feet.  4    to  5    feet. 

7  inches 5    to  7    feet.  4j  to  5J  feet; 

8  inches 5    to  7    feet.  4^  to  5|  feet. 

9  inches ^ 5J  to  7j  feet.  5    to  5|  feet. 

10  inches 6    to  7J  feet.  5J  to  0^  feet. 

11  inches 6 J  to  s"  feet.  5|  to  G    feet. 

12  inches 6|  to  8    feet.  0^  to  G   foet. 

An  increased  price  is  allowed  in  proportion  to  the  length  of  ann  and  body, 
the  length  of  the  ann  to  bo  measured  fiim  the  centre  of  the  body.  The  mould- 
ing size  of  the  end  of  the  body  to  eqnal  the  net  siding  j  and  the  size  of  the 
throat  to  the  comer  of  the  breach  must  not  bo*  more  than  three  times  nor  less 
than  twice  and  one-haK  the  rough  siding  of  the  knee.  No  wood  to  bo  taken 
from  the  inside  of  the  knee,  but  tho  outside  may  bo  trimmed  square.  Knees 
that  are  square  and  in-sqaaro  are  of  standai'd  value ;  out-square  knees  not  to 
exceed  sixteen  degrees,  for  which  the  price  is  three-fourths  of  tho  square  knees. 
Limb  knees  are  preferred  to  roots,  except  of  hackmatack.  Knees  for  tho  use  of 
the  navy  are  generally  bought  in  open  market ;  and  the  highest  prices  are 
necessarily  paid,  on  account  of  the  diificulty  of  procuring  so  great  a  proportion- 
ate length  of  arm.  Ship-builders  do  not  generally  require  tho  ann  to  exceed 
six  inches  in  length  for  each  inch  of  net  siding,  and  this  is  about  as  long  as 
knees  can  bo  i*eadily  procured.  Nor  are  they  bo  particular  about  the  arms  being 
a  few  degrees  out-square  as  to  make  a  distinction  in  the  price,  which  is  often 
fixed  at  so  much  for  each  knee  of  each  size. 


THE   AVASTE    OF  ^OOD   TS   MAICING   XniBER. 

So  long  ns  oura  remains  essentially  a  wooded  country,  it  will  probably  be  in  vain 
for  private  individuals  to  protest  against  the  girdling  of  the  whole  forests  of  white 
oak,  yellow  pine,  and  other  kinds  of  ship  timber  trees,  or  to  say  aught  against 
consuming  by  fii'o  in  a  day  those  majestic  productions  of  nature  which  have 
taken  hundreds  of  yeara  to  mature,  and  which  are  often  more  valuable  for  the 
timber  than  the  cleared  soil  for  agricultural  purposes ;  but  tho  waste  of  timber 
wood  by  those  who  get  it  in  the  forest,  is  a  matter  that  may  bo  considered  very 
properly  in  this  article. 

Too  great  a  proportion  of  the  tree  is  converted  into  chips  and  blocks,  and  left 
to  perish  on  the  ground.  This  waste  is  consequent  upon  getting  tho  timber  of 
large  trees  to  four  square  comers,  or  nearly  so,  in  order,  lirst,  to  work  off  tho 
sap  wood  5  and,  second,  to  bring  tho  stick  down  to  tho  dimensions  required  in 
the  contract.  This  custom  was  once  quite  harmless  and  convenient,  when 
forests  abounded,  and  steam  power  w\is  not  so  generally  employed  for  sawing 
up  the  timber.  Now  that  our  forests  are  largely  consumed,  tho  value  of  timber 
constantly  inrroasing,  and  steam  power  to  be  found  in  or  near  every  ship-yard, 
this  practice  has  become  unnecessary  and  wasteful,  and  should  become  obsolete. 
While  it  is  proper  that  all  sap  wood  should  bo  worked  off  tho  timber  before 
going  into  place  in  a  vessel,  it  does  not  follow  that  this  should  be  done  at  the 
sacriiico  of  fully  one-(iuarter  of  tho  heart  wood,  which  might  be  saved  as  avail- 
able timber  in  converting  a  tree.  This  woric  can  bo  better  peiformed  in  the 
ship-yard,  whore  every  foot  of  timber  is  valuable. 

EIGnT-SQUAniXO   TIMBER  RECOMMENDED. 

Take  the  case  of  a  stock  of  white  oak  timber,  (got  by  Fowler  &  Kelsy,  of 
Wallace  burgh,  Canada  West,)  which  was  claimed  to  have  been  the  largest 
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Btick  of  white  oak  ever  made  on  the  continent  of  North  America,  raeasnring  51 
feet  in  length,  squaring  40  by  41  inches  in  thickness  and  depth,  and  containing 
5S0.S3  cubic  feet.  It  would  require  a  top  diameter  of  57  inches,  and  probably 
a  butt  size  of  C3  inches,  to  make  such  a  stick,  provided  it  was  quite  round  and 
straight.  The  mean  diameter  would  not  be  less  than  five  feet.'  In  working 
this  tree  to  the  dimensions  given,  four  great  slabs,  averaging  ten  inches  in  thick- 
ness, would  have  to  be  chopped  and  split  off.  Suppose  that  this  log  had  been 
eight  instead  of  four-squared  j  in  that  case,  only  three  inches  would  have  been 
slabbed  off  from  eight  sides,  which  would  have  left  (on  the  stick)  four  thick 
plank — six  inches  thick  and  twenty-two  inches  wide,  if  brought  to  square  edges — 
to  be  sawed  from  the  stick  when  converted  in  the  ship-yard.  These  planks 
would  be  of  the  finest  wood  in  the  tree,  and  measm-e  nearly  38  cubic  feet  each, 
or  152  cubic  feet  in  all.  Thus  the  waste  of  wood  was  equal  to  a  stick  of  tim- 
ber 22  by  24  inches,  squared,  and  51  feet  long;  and  the  percentage  of  waste 
was  twenty-one  per  cent,  of  the  quantity  which  might  have  been  utilized.  If 
we  take  an  example  from  yellow  pine  timber,  similar  results  will  be  disclosed. 
Messrs.  Sneeden  &  Co.,  who  built  the  steamboat  ^Metropolis,  in  New  York,  used  in 
her  construction  one  of  the  largest  sticks  of  yellow  pine  timber  ever  brought  to  t  hat 
city.  It  foiTiis  part  of  her  gallows  frame,  and  mcasure-d  in  the  log  81  feet  long, 
42  inches  square  at  the  butt,  and  23  inches  square  at  the  top  end,  containing 
594  cubic  feet.  It  w^as  hewn  to  sharp  corners,  clear  of  sap  wood,  and  brought 
one  dollar  per  cubic  foot.  This  stick,  with  others,  was  towed  from  North 
Carolina  in  a  raft.  It  w^ould  requii-e  a  top  diameter  of  33  inches  clear  of  sap, 
and  a  butt  size  of  60  inches,  clear  of  sap  wood,  to  make  such  a  stick,  provided 
it  was  perfectly  round  and  straight.  The  mean  diameter,  wit  Ida  the  sap  wood, 
would  be  46.5  inches.  If  this  Yog  had  been  eight  instead  of  four-squared,  then 
only  two  inches^  thickness  of  the  heart  wood,  instead  of  seven  inches,  w^ould 
have  been  slabbed  off  each  side,  and  there  would  have  remained  on  the  lug  four 
planks  81  feet  long,  and  averaging  18  inches  wide,  if  squared  on  the  edges, 
and  5  inches  thick,  containing  202.5  cubic  feet,  equal  to  a  log  81  feet  long, 
and  18  by  20  inches  squared,  which  was  chopped  into  chips  and  blocks,  and 
left  in  the  swamp,  under  the  wasteful  system  of  four-squaring  stocks  and  pro- 
miscuous timber.  This  stick  mighl  have  been  brought  to  market  containing 
796  cubic  feet.  The  increased  cost  of  hauling  it  to  the  water  would  be  fully 
compensated  by  the  diminished  labor  of  scoring  and  hewing ;  and  so  the  value 
of  the  wasted  wood,  as  timber,  is,  in  the  end,  mainly  lost  to  the  consumer ;  be- 
cause the  timber-getter  must  needs  be  compensated  in  price  for  what  lias  been 
sacrificed  in  quantity,  which  was  in  this  case  25  per  cent.,  at  least. 

THE   PRICES   FOR  SHIP   TIMBER. 

The  principal  markets  for  ship  timber  are  in  the  ports  where  buildkig  is  car- 
ried on.  At  present  the  trade  is  very  dull  on  the  Atlantic  coast,  very  brisk  on 
the  great  lakes,  and  fair  on  the  Ohio  and  Mississippi  rivers. 
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Market  vcUne  qf  ship  timber  at  New  York  and  Boston,  January y  1867. 


NEW  YORK. 

BOSTON. 

Description  of  timber. 

Per  cubic  foot. 

Per  ton. 

Least. 

Most. 

Average. 

Least. 

Most. 

Average. 

Wbit©  oak.  crooked 

$0  75 

$1  00 

eo  85 

White  oak,  ronnd 

812  00 

$15  00 

White  oak.  straicht 

47 
1  50 
40 
30 
35 
38 
25 
95 

50 
2  00 
60 
40 
40 
50 
30 
1  50 

48 

1  75 

45 

35 

28 
40 

$20  00 

Live  oak.  roncrh  sanared -..- 

Tellow  pine,  loujf b  squared 

White  pine,  rough  squared 

Hackmatack,  rough  squared 

ChestDut,  rough  squared 

a'l  00 

40  00 

10  00 

14  00 

Spruce......       ..        .          ...... 

X^ocuat,  ronnd 

i  io 

Market  value  qf  oak  and  hackmatack  knees,  rough  sided,  at  New  York,  January^ 

1867. 


Inches  sided. 

6  in. 

Tin. 

Sin. 

9  in. 

10  in. 

11  in. 

12  in. 

13  in. 

14  in. 

Oak,  each  knee 

$3  50 
250 

$4  50 
4  00 

$8  00 
600 

$10  00 
800 

$12  00 
10  00 

$14  00 

11  00 

$18  00 
12  00 

$25  00 
13  00 

$35  00 

The  oak  knees  come  from  the  extern,  middle,  and  western  States.  Hack- 
matack comes  principally  from  Mmne,  New  Brunsr^ick,  and  Prince  Edward 
Islajid ;  and  many  are  produced  in  northern  Michigan,  where  they  arc  sided 
with  a  circular  saw. 

Market  value  qf  ship  timber  on  the  Ohio  and  Mississippi  rivers,  at  tJie  respective 
places  named,  January,  1867. 


CINCINNATI   AND   PITTS- 
UORO. 

LOUISVILLE,  JEFFERSON- 
VILLE.AND  NEW  ALBANY. 

8T.  LOrts  AND  VICINITT. 

DescripUon  of  timber  and 
plank. 

Board  measure. 

Board  measure. 

Board  measure. 

Least 

Most 

Average. 

Least. 

Most 

Average. 

Least 

Most 

Average. 

White  oak  flitch 

$25  00 

$3.'5  00 
30  00 

*  *'56'66' 

130  00 

White  oak.  squared 

125  66  ^  no 

$36*66' 

$i6*66" 

40  00 

White  oak  long  plank 

White  pine  deck  plunk 

30  00 

40  00 

$35  00 

146  66 

50  00 
50  00 

60  00 

White  pine  cabin  lumber 

35  00 

60  00 

40  00 
3U  00 
25  00 

80  00 
50  00 
30  00 

30  00 
55  00 

OvDreSlt  deck  nlnnk 

55  00 

Pittsburg  and  Cincinnati  are  chiefly  supplied  with  oak  timber  in  rafts  from 
the  Alleghany  and  Monongahela  rivers,  in  Pennsylvania.     The  timber  is  abund- 
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ant.  Louisville,  Jeffersonvillo,  and  New  Albany  also  receive  oak  timber  in  rafts 
from  the  same  sourcog.  Deck  plank  and  pine  hunber  come  from  Micbigan  and 
Pennsylvania,  and  oak  flitch  and  poplar  from  the  vicinity.  St.  Louis,  Caron- 
delet,  and  Cairo  are  supplied  from  the  upper  tributaries  of  the  Mississippi  and 
Ohio,  and  from  Illinois  and  MichijE^an  with  all  building  materials,  except  red 
cedar,  which  is  manufactured  in  Missouri.  Before  the  war,  prices  were  about 
two-thiids  of  the  present  rates. 

Average  iiiarlxt  vciuc  qf  ship  tiniber  on  tJic  northern  lakes,  at  the  chief  building 
ports  of  each,  respeeiively. 


ONTARIO. 

ERIE. 

HURON. 

ftUCmOAK. 

Description  of  timber  and  plank. 

Board 
measure. 

Board 
meayure. 

Board 
measure. 

Board 
meaAore. 

Average. 

Average. 

Average. 

Average. 

White  oak  flitch 

$30  CO 

§28  00 
25  00 

$20  00 

$23  00 

Chestnut  flitch .- 

Iluckmatack  timber 

18  00 

20  00 

Red  cedar  timber 

25  00 
28  00 

AVhitc  oak,  longf  squared 

30  00 

20  00 
20  00 
25  00 
25  00 

26  00 

White  or  red  piue,  long  squared.... 

35  00 

White  oak  long  plaiik.... 

40  00 

30  00 

28  00 

45  00 

55  00 

25 

22 

1  50 

38  00 
30  00 

30  00 

Rock  elm  lonir  Dlank...... 

Hard  mnple  .........     .       ....... 

White  or  red  pine  deck  plaLk 

White  pine  cabin  lumber 

45  00 

55  00 

25 

25 

1  50 

30  00 

45  00 

20 

18  • 

1  00 

45  00 
55  00 

Oak  knees,  per  iuch 

25 

Hackmatack  knees,  per  inch 

Mast  pi*icea,  per  runuiDg  foot 

25 
200 

The  builders  of  lakes  Ontario  and  Eiie  are  in  some  measure  supplied  with 
oak  timber  from  Canada  West,  which  indicates  that  it  is  getting  scarce  along 
the  southern  shores.  Lake  Huron  county  is  new,  and  consequently  all  kinds 
of  timber  cost  the  least  there. 


THE   SUPPLY   OF  SHIP   TniBER. 

While  it  is  true  that  the  United  States  is  rich  in  supplies  of  timber  of  various 
kinds  adapted  to  ship-building,  it  is  unquestionably  the  fact  that  of  those  kinds 
most  in  use  and  so  generally  prefen-ed,  the  country  is  rapidly  losing  its  stock, 
and  vessels  are  becoming  costly  to  build  with  the  vanishing  of  our  pre-eminence 
in  timber  resources.  Several  of  the  older  States  are  already  stripped  nearly  bare 
of  white  oak,  and  now  draw  their  6uj)plics  from  the  newer  States  of  the  great 
lake  region.  The  Atlantic  ship-builders  have  already  in  their  yards  timber, 
plank,  and  knees  from  Indiana,  Alichigan,  "Wisconsin,  and  Canada  West.  What 
is  true  of  oak  is  rapidly  becoming  true  of  white  pine,  which,  for  deck  plank,  is 
even  now  shipped  from  the  lumber  regions  of  Michigan,  Wisconsin,  and  Minne- 
sota to  the  ports  on  tlie  Atlantic  and  to  those  on  the  Ohio  and  Mississippi  rivers. 
The  rapid  disappearancje  of  the  yellow-pine  forest  of  the  seaboard  caused  the 
government,  several  yeara  since,  to  withdmvv  from  sale  its  pine  lands  iu  certain 
districts  of  Floiida;  and  for  a  long  period  prior  it  has  endeavored  to  protect 
tlie  live-oak  woods  of  the  same  State  from  the  axe  of  the  foreign  contractor. 

It  is  not,  perhaps,  generally  known  that  France  now  depends  very  much  on 
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tlio  forests  of  tlio  United  States  for  her  ship-timber ;  yet  so  it  is.  The  timber 
getters  are  constantly  at  work  (wo  presume  they  were  only  intermpted  by  the 
war)  for  French  argents,  cutting  down  the  yellow  pine  woods  of  Florida  and 
Georgia  in  the  south,  while  the  e^q^ortation  of  Uvo  and  a  half  million  feet  oftchite 
pine  deck  plank  from  Saginaw,  in  Michigan,  to  Ha\Te,  in  Franco,  the  present 
year,  will  show  that  their  visits  have  been  likewise  extended  to  the  pineries  of 
the  north.     This  quantity  would  cover  the  decks  of  not  less  than  fffy  shijys. 

In  fact,  our  white-oak  and  yellow-pine  forests  are  ravaged  by  evcrylxKly  for 
indiscriminate  purposes.  From  na\7^-yards  to  cooper-shops,  from  railroads  to 
street  alleys,  and  from  bridge-building  to  ghinijle-making,  there  is  no  quarter 
given  to  the  oak  and  no  peace  to  the  pine.  TViien  we  reflect  that  more  than 
sij^ti/  trades  and  nearly  Jmlfa  million  «rf/5a«5  flourish  and  prosper  by  consuming 
wood  in  manufactures  in  the  United  States,  and  that  by  far  the  greater  propor- 
tion of  woods  used  are  the  very  kinds  preferred  in  ship-building,  it  will  become 
manifest  that  there  is  real  cause  for  serious  consideration  of  the  subject  of  future 
supplies.  Ship-timber  now  costs  nearly  or  quite  double  what  it  did  ten  or  twenty 
years  ago ;  and  what  is  more,  certam  influences  are  at  work  narrowing  the  circle 
of  woods  eligible  for  construction,  and  thus  increasing  the  difiiculty  of  building 
a  vessel  for  a  moderate  price.  It  will  yet  become  a  question  of  some  importance 
among  ship-owners  whether  there  are  not  other  timber  growths  than  oak  and 
pine  to  be  found  in  the  forests  of  the  United  States  from  which  good  and  durable 
vessels  may  bo  built  for  reasonable  prices.  When  a  full  and  complete  course 
of  mechanical  and  philosophical  experiments  shall  have  made  the  commercial 
community  acquainted  with  the  timber  properties  of  all  the  trees  of  our  great  coun- 
try, of  which  the  wisest  must  confess  tlie  want  of  information  up  to  this  time, 
many  will  wonder  at  the  present  general  assumption  that  only  a  few  kinds  of 
trees  would  furnish  timber  fit  for  ship-building. 

THE  irN"D;ER^KITEr.S^  EULES  LIMITING  THE  SELECTIOX  OF  SHIP-TIilEER. 

The  influence  of  underwriters'  rules  in  limiting  the  varieties  of  timber  to  be 
put  into  first-elass  vessels,  operates  to  create  a  scarcity  in  the  future  markets  and 
to  advance  the  prices  of  the  present.  That  it  is  necessary  to  classify  vessels, 
and  proper  to  influence  their  right  construction,  no  on«  will  dcny^  but  that 
hastily  formed  rules  should  be  established  and  rigidly  adhered  to,  whereby  the 
various  kinds  of  woods  entering  into  vessels  shall  be  arbitrarily  classed,  without 
regard  to  their  inherent  properties,  or  to  the  conditions  of  their  culture,  growth, 
age,  and  season  when  cut,  or  the  mode  of  manufacture  into  timber,  seasoning, 
age  of  the  manufactiu-ed  stock  before  use,  or  the  means  adopted  for  its  preserva- 
tion, is,  to  say  the  least,  a  summary  method  of  concluding  a  difiicult  matter.  By 
this  system  of  classifying  tcoodSy  instead  of  vessels,  the  labors  of  iuspcctoi-s  are 
very  much  simplified  ancl  abridged,  it  is  true,  but  its  operation  is  not  promotive 
of  justice  and  progress,  nor  of  the  interests  of  underwriters.  If  a  mark  of  disap- 
proval be  put  upon  a  certain  sort  of  timber  by  mles  of  classification,  that  kind 
will,  of  course,  be  thereafter  excluded  from  the  ship-yard ;  but  it  may  bo  just 
as  good  as  another  kind  allowed  to  be  used,  which,  perhaps,  has  laid  several 
yeai's  around  the  yard,  or  is  old  and  brittle,  or  cut  in  the  wrong  season,  or  is 
green  from  the  stump,  or  of  defective  antecedents  of  some  sort,  none  of  which 
are  noticed  if  it  be  "all  oak"  and  set  down  in  the  catalogue.  The  lake  under- 
writers' board  have  recently  disallowed  the  use  of  black  birch  timber  in  floors, 
keels,  and  plank  below  water,  chestnut  in  top-timbers  and  beams,  beech  and 
rock  elm  in  keels  and  plank  of  bottom,  and  pino  roots  for  knees  and  breast-hooks. 
These  woods,  hitherto  allowed  for  tlie  parts  named,  cannot  hereafter  be  used  at 
all  in  first-class  vessels. 

The  underwriters'  surveyor  would  bo  an  important  personage  in  a  ship-yard 
if  lie  was  qualified  for  his  business  and  had,  at  least,  a  moderate  measure  of  dis- 
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cretionaiy  power.  At  present  ho  is  hampered  with  niles,  the  application  of  w-ydi 
he  can  make  no  better  than  the  builder,  so  that  if  the  latter  observes  the  rules 
the  inspector  can  have  nothing  to  say.  He  may  be  well  informed  upon  the  sub- 
ject of  ship-building,  and  know  full  well  that  a  chestnut  top-timber  is  as  ffood  as 
oak  in  every  respect,  yet  it  is  not  for  him  to  say — the  niles  having  said  to  the 
contraiy — tlmt  it  may  bo  put  into  the  frame  of  a  vessel,  wliich  it  is  agi'ced  shall 
class  A  1.  Ho  will  refer  the  builder  to  the  rules;  his  duty  is  to  see  and  re- 
port to  the  boaid  the  particulai's  of  construction.  If  the  chestnut  timbers  in 
question  be  used,  then  is  the  vessel  branded  as  one  of  an  inferior  class,  and  con- 
demned, before  being  launched,  to -pay  higher  rates  of  insurance  than  she  would 
do  if  in  place  of  chestnut  the  builder  had  used  ^*  white  oak/'  or  tamarack  or  rod 
cedar  alternately  with  "white  oak,"  according  to  the  rules.  Of  course  the 
chestnut  is  doomed  to  dishonor,  and  a  higher  value  given  to  the  oak ;  and  so  of 
other  woods  which  have  been  rejected ;  they  are  practically  icasicdj  because  not 
used,  and  the  cost  of  their  waste  is  added  to  that  of  the  oak. 

THE   STEUCTURE   A^^)   GROWTH   OF  TREES. 

In  building  vessels  with  timber,  the  durability  of  the  wood  is  an  important 
matter,  since,  if  the  wood  will  endure,  the  vessel  also  will  endure.  To  secure 
endurance,  therefore,  is  the  object  of  making  choice  of  durable  kinds  of  timber, 
and  the  names  of  these  aie  sometimes  received  as  a  t©wer  of  strength  and  a  bul- 
wark of  defence  against  every  foim  of  rot  In  our  anxiety  to  prolong  the  life 
of  the  floating  structure,  sight  seems  to  bo  lost  of  the  laws  of  life  of  that  vcgetdbU 
structure  which  is  to  compose  the  constructed  ship.  It  seems  to  be  fwgotten 
that  trees  can  bo  planted,  cultivated,  influenced  in  growth,  durability,  and  pre- 
servation by  careful  attention  to  natmal  causes. 

On  examining  a  section  of  the  stem  of  an  oak  or  other  tree  wo  observe  the 
following  parts :  First,  the  pith,  or  its  remains  in  the  centre;  secondly,  the  bark 
on  the  outside ;  thirdly,  a  mass  of  wood  between  the  two,  apparently  divided  up 
into  portions  by  the  annual  rings  of  its  fibrous  depositions  and  by  a  series  of 
silver  gi'ains  or  ray-like  lines  which  pass  from  the  centre  to  the  circumference. 

The  pith  occupies  the  centre  of  the  stem  for  a  length  of  time,  and  in  most  trees 
gradually  disappeai*s,  beginning  at  tlM3  roots  and  terminating  at  the  end  of  each 
branch  when  the  gi-owth  of  the  tree  has  ceased.  But  so  long  as  the  tree  is  living 
and  bearing  leaves,  buds,  and  flowers,  these  have  unbroken  connection  by  it 
with  the  stem  or  trunk,  from  whence  they  derive  their  first  nourishment  and 
establish  their  first  circulation  when  developed.  It  thence  becomes  the  main 
organ  of  nutriment,  and  at  the  same  time  the  chief  depositor  of  tho  fluid  secre- 
tions. The  pith  is  also  in  equally  direct  and  unbroken  connection  with  the  bark 
through  tho  medium  of  the  medullary  rays,  and  it  thus  becomes  the  centre  or 
lieart  of  all  the  movements  of  sap  which  pix)ceed  in  the  cellular  system. 

TJie  medullary  sheath,  immediately  surrounding  the  pith,  is  a  layer  of  vascular 
tissue.  It  has  no  special  walls,  but  is  simply  bounded  by  the  wood  on  tho  outer 
side,  and  the  pith  on  the  inner  side.  The  integrity  of  this  vascular  stnicture  is 
highly  necessary  to  the  life  of  the  tree. 

The  medullary  rays  constitute  the  channels  of  communication  between  the  pith 
and  the  bark,  and  are  lilio  a  seiies  of  partition  walls  resting  upon  the  root,  and 
proceeding  to  tho  apex  of  the  tree  and  radiating  fiom  tho  centre.  They  give 
strength  and  beauty  to  the  wood,  and  begin  to  exist  with  the  first  deposited  layer 
of  wood,  continuing  to  grow  outwardlj',  or  nearest  to  the  bark,  so  long  as  tho 
wood  continues  to  be  deposited. 

The  bark  forms  the  outer  covering  of  the  tree.  It  may  be  considered  as  com- 
posed of  two  structm*es,  viz.,  the  outer  one,  which  is  cellulai* ;  and  the  inner  one, 
which  is  vascular  or  woody,  and  forms  a  link  between  the  wood  and  the  bark. 
The  vascular  part  of  tho  bark  consists  of  several  layei*s  of  small  interlaced  bun- 
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dies  of  woody  fibre,  connected  together  by  loose  cellular  tissue.  It  is  not  equally 
smooth  on  both  sides,  since  on  its  outer  side  it  has  connection  with  the  cellular 
bark,  but  on  its  inner  surface  it  is  opposed  to'the  smooth  wood,  or  is  covered  by 
the  semi-fluid  cambium,  or  formative  fluid.  Its  mesh-work  character  pcnuits  the 
medullary  rays  to  pass  through  it,  and  to  keep  up  a  circulation  with  the  cellular 
part  of  the  bai*k.  The  more  apparent  use  of  the  bark  is  to  give  protection  to 
the  wood ;  but  if  the  bark  did  not  exist,  there  would  be  no  cambium,  and  with- 
out this  there  could  not  be  any  deposition  of  woody  fibre,  and  thus  the  presence 
of  bark  is  necessary  to  the  growth  of  the  tree.  It  is  altiio  essential  to  the  lifo  of 
the  tree,  fi'om  its  connection  with  the  cellular  system,  by  means  of  the  medullary 
rays,  and  so  with  the  undeveloped  leaf-buds.  The  bark  contains  a  largo  num- 
ber of  air-vessels,  and  not  only  conveys  refuse  matter  from  the  leaves  to  the  soil, 
but  is  also  a  depository  of  elaborated  secretions.  This  is  seen  in  the  oak  bark 
yielding  tannin,  the  cinchona  bark  producing  quinine,  and  the  fir  tree  emitting 
turpentine. 

The  wood  is  the  most  important  division  of  the  tree.  We  find  it  occupying 
nearly  the  whole  body  of  the  trunk,  and  its  structure  ananged  in  a  very  system- 
atic manner.  The  section  of  a  stem  presents  to  our  notice  a  series  of  circles, 
which  increase  in  diameter,  and  are  separated  by  wider  intervals  as  the  bark  is 
approached,  and  thus  the  trunk  is  composed  of  numerous  zones  enclosed  within 
each  other.  Next  wo  observe  the  medullary  rays  passing  in  straight  lines  from 
the  pith  to  the  bark,  and  widcHing  the  distance  between  each  other,  until  the 
outer  zone  is  passed.  The  meduUai-y  rays  and  the  circular  mode  of  deposition 
both  tend  to  a  less  difficult  cleavage  of  the  wood,  but  they  nevertheless  bind  the 
parts  very  closely  and  finnly  together. 

Wood  is  formed  by  the  leaves  during  the  growing  season,  (which  is  the  one 
of  the  most  light  and  heat,)  and  passes  down  toward  the  root,  between  the  bark 
and  the  wood  of  the  previous  year,  and  perfectly  encloses  the  wood  of  fonner 
seasons.  That  this  is  the  mode  of  growth  seems  to  have  been  satisfactorily 
proved  by  experiments.  The  bark  exercises  an  influence  in  the  formation  of 
wobd  chiefly  in  regard  to  the  coloring  matter  deposited  in  its  cellular  tissue. 
That  the  roots  also  exercise  some  influence  seems  to  be  proved  by  tlfe  occun-ence 
of  the  thickest  growth  of  fibre  at  the  but,  o.n  that  side  of  the  tree  where  the 
largest  root  or  roofs  are  found.  Hence  the  shrewd  chopper,  desiring  to  cut  to  the 
heart  and  **  hcarV^  his  mate,  selects  that  side  to  chop  into  which  has  the  least  root 
development,  and  never  fails  to  find  this  the  shortest  cut  to  the  pith. 

The  roots  of  trees  are  composed  of  nearly  the  same  tissues  with  the  stem,  \nz. : 
woody  fibre,  ducts,  and  cellular  tissue.  The  chief  functions  of  the  roots  are  to 
susta^  the  tree,  and  to  absorb  from  the  soil  and  supply  to  its  stem  all  the  fluids 
and  substances  in  solution  wliich  enter  its  circulating  systems.  Eflete  and  dele- 
terious substances  are  also  emitted  by  the  roots.  Although  the  sap  ascends 
through  the  capillaries  of  the  wood  from  the  roots,  it  flows  still  more  copiously 
between  the  wood  and  the  bark.  If  the  bark  be  stripped  from  a  tree,  the  circu- 
lation of  the  sap  is  greatly  diminished,  soon  ceases,  and  the  tree  will  gradually 
perish. 

The  leaf  is  the  type  of  constniction  of  the  entire  tree,  representing,  as  it  does, 
in  its  composition,  every  structme  which  enters  into  the  stem,  and  none  other. 
Thus  there  is  cellular  and  vascular  tissue  enclosed  on  each  side  by  a  cuticle. 
The  surface  is  commonly  marked  by  a  number  of  ridges,  which  are  called  veins, 
and  which  consist  of  woody  tissue,  spiral  vessels,  and  cellular  tissue,  and  they 
are  retained  in  then*  position  and  the  intervening  spaces  filled  up  by  cellular 
tissue.  The  tissues  of  the  veins  are  brought  in  close  proximity  in  the  petiole, 
which  is  a  small  stem,  and  having  passed  through  it  into  the  stem,  one  part  en- 
ters the  bark,  whilst  the  other  traverses  the  wood  and  penetrates  to  the  medidlary 
sheath,  at  the  centre  of  the  stem.  Thus  every  leaf  is  in  direct  communication 
with  the  stem ;  and  not  only  so,  but  it  is  a  prolongation  of  the  Very  pith,  spinal 
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vessels,  and  wood  of  tho  stem.  The  similaiity  between  the  leaf  and  tlie  stem 
may  be  carried  yet  further,  for  not  only  do  the  same  structures  enter  into  the 
composition  of  Loth,  but  in  both  there  is  a  double  set  of  vessels,  one  of  which 
con\'eys  the  fluid  from  the  root,  and  the  other  carries  it  back  again  to  the  root. 

The  living  tree,  it  is  seen,  holds  communication  with  the  eailh  and  water  and 
the  air  by  means  of  roots,  leaves,  and  bark ;  and  also  that  the  fluids,  juices,  and 
deposits  depend  for  their  movements  upon  the  presence  and  action  of  these  parts. 
A  healthy  growing  tree  undoubtedly  produces  the  strongest  and  most  durable 
woody  fibre,  because  its  structure  has  been  formed  under  natiu*al  influences.  If 
a  tree  be  denied  food  and  water  to  its  roots,  or  be  stripped  of  it«  leaves,  or  peeled 
of  its  bark,  it  will  gradually  and  surely  perish.  If  all  these  things  be  done,  it 
will  immediately  cease  to  live  as  a  plant,  and  may  then  be  converted  into  timber 
for  various  purposes,  or  be  left  to  decompose. 

When  a  tree  is  cut  down  the  circulation  from  tho  root  is  severed ;  fluids  will  no 
more  enter  the  .stem,  but  the  leaves  will  continue  their  functions  until  they 
wither  and  perish,  and  the  juices  will  flow  into  the  stem  for  awhile  from  the  top 
and  branches.  If  when  a  tree  is  cut  down  it  is  also  cut  off  at  the  top,  the  ver- 
ticular  or  vascular  circulation  very  soon  ceases ;  but  cellular  or  horizontal  circu- 
lation still  continues  between  the  bark  and  tho  pith,  and  will  not  cease  until 
after  the  bark  has  perished  or  been  removed  from  the  log.  Until  the  plant-life 
of  the  tree  be  destroyed,  changes  and  transformations  ^dll  continue  to  be  made 
imperfectly  and  unnaturally  and  unhealthily;  and  when  we  consider  that  the 
latest  and  most  imperfect  formations  are  tho  first  to  decay,  another  reason  will 
appear  why  the  felled  tree  should  be  immediately  converted  into  timber,  and 
every  fibre  of  bark  be  removed  from  it. 

THE  rKESEnVATIOX   OF   SUIT   TlilBER   FKOil   HOT. 

Perhaps  the  most  simplo  and  practical  method  of  preserving  timber  is  by  sub- 
jecting it  properly  to  the  action  of  water  aiKl  air.  By  the  action  of  tcafer  it  may 
be  deprived, of  all  those  vegetable  matters  contained  in  it  which  are  soluble  in 
water,  and  which,  by  heat  and  moisture,  are  caused  to  fennent  and  rot.  Eveiy 
species  oi  fungus  which  can  be  germinated  in  timber  can  vegetate  only  on  sab- 
stances  which  are  soluble  in  water.  By  the  action  of  air  the  water  and  moisture 
contained  in  the  timber  maybe  evaporated,  and  tho  fibres  of  the  wood  be  brought 
closer  together  by  the  loss  and  shrinkngo  of  the  vegetable  matters  deposited 
between  them. 

It  has  frequently  been  remarked  that  timber  from  the  raft  seasons  quicker  and 
exceeds  in  durability  that  which  has  not  been  put  into  the  water,  and  thftt  sub- 
merged timber  will  endure  for  almost  an  incredible  period  of  time.  The  sub- 
merged keels  of  vessels  are  never  removed  on  account  of  rot.  One  cause  for  this 
is  that  the  water  has  dissolved  and  removed  the  extraneous  rcgcfable  substances 
of  the  timber,  and  another  is  that  immersion  hns  secured  it  from  the  action  of 
heat.  We  see  in  these,  therefore,  the  principal  causes  of  tho  rot  in  timber,  viz. : 
the  presence  of  vegetable  matters,  soluble  in  water;  and  tho  action  of  heat, 
W'hich  induces  tho  fennentation  of  these  matters,  and  thus  fonns  the  preliminary 
step  towards  the  decomposition  of  all  vegetable  structures.  By  tho  action  of 
nir,  timber  which  is  to  be  exposed  to  the  atmosphere  may  be  rendered  more 
durable  by  proper  seasoning.  It  is  of  no  ure  to  season  timber  which  is  to  be 
submerged,  or  placed  in  damp  situations  where  wet  and  moisture  inevitably  will 
be  reabsorbed.  In  the  latter  case,  if  the  vegetable  matters  have  not  been  re- 
moved, the  action  of  moisture  will  gradually  dissolve  them,  and  induce  fermenta- 
tion under  the  action  of  heat. 

Decomposition  or  disintegration  is  the  natural  form  of  decay.  Its  most  active 
agent  is  oxygen.  Without  this  agent,  and  the  presence  of  moisture  in  the  timber 
and  of  heat  above  40"  F.  in  the  au.rrounding  medium,  fermentation,  which  is  the 
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first  action,  could  not  take  place.  After  the  first  action  a  slow  combustion  sots 
in,  oxygen  -is  absorbed,  and  water  and  carbonic  acid  formed.  By  this  action  the 
tenacity  and  adhesiveness  of  the  woody  fibres  are  desti'oyed,  and  a  bro^n  or 
blackish  fiiable  body  is  produced,  called  humus.  Perhaps  the  causes  which  act 
to  deteriorate,  and  finally  to  destroy  timber,  may  be  said  to  begin  with  its  con- 
version from  the  living  tiee,  under  the  influence  of  the  universal  law  which  ren- 
ders decay  the  necessary  consequence  of  organization.  The  operation  of  this 
law  is  constant,  and,  although  favored  or  hindered  by  circumstances,  is  never 
completely  arrested,  except  by  the  employment  of  active  and  powerful  antiseptic 
agencies.  Such  agencies  have  been  discovered  in  the  metallic  salts.  These 
fiubstances  in  solution  may  be  made  to  impregnate  the  wood,  and  form  new 
chemical  combinations,  which  remain  in  a  state  of  stability,  completely  hindering 
the  growth  oi fungi,  and  the  changes  producing  dry  rot 

Very  crude  efforts  w-ere  long  since  made  for  the  purpose  of  partially  or  wholly 
accomplishing  the  saturation  of.  timber  with  various  solutions,  but  few  ever 
proved  successful  to  a  practical  degiee.  To  ^I.  Boucheiie,  of  France,  the  build- 
ing world  is  indebted  for  the  best  method  hitherto  practiced  of  introducing  metal- 
lic salts  to  the  fibres  and  vegetable  compounds  susceptible  of  decay. 

BOTJCHERIE'S  MODE   OF  rHESERYIXG  TVOOD   FEOM   DECAY. 

First  cxperiinents. — ^Dr.  Boucherie's  first  idea  was  to  compel  trees  to  fill  them- 
selves with  a  presen^ative  substance  by  their  own  powers  of  imbibition,  and,  to 
some  extent,  this  was  effected.  The  manner  in  which  fluids  direct  themselves, 
"when  sucked  in  by  a  growing  tree,  was  apparently  capricious.  Some  trees,  the 
ash  for  example,  absolutely  refused  to  take  up  the  fluids  presented  to  them. 
This  abortive  process  was  soon  abandoned. 

The  next  plan  was  to  suspend  logs  of  trees  pcqiendicularly,  and  to  secme  a 
reservoir  to  the  upper  end,  so  that  the  preserving  fi-Jd  might,  by  its  own  weight, 
sink  do^n  into  the  log,  displacing  and  driving  out  tl;e  sap,  its  presence  being 
one  of  the  chief  causes  of  rot.  A  two-fold  object  was  thus  attained,  and  the  green 
log  cured  in  the  forest  became  an  object  of  mechanical  w^onder. 

This  method  was  soon  superseded  by  the  present,  which  will  now  be  described : 
Soon  after  the  tree  is  felled,  a  saw-cut  is  made  in  the  centre,  (unless  the  timber  is 
to  be  of  the  full  length  of  the  trunk,  one  stick,)  through  about  nine-tenths  of  its 
section.  The  tree  is  then  slightly  raised  by  a  lever  or  wedge  under  the  cut, 
which  is  thereby  partially  opened.  A  piece  of  string  is  then  placed  round  the 
saw-cut,  close  to  the  bark  of  the  tree,  the  support  is  then  withdrawn,  and  the 
saw-cut  closes  on  the  string,  thereby  making  a  water-tight  joint.  An  auger  hole 
is  then  bored  obliquely  into  the  saw-cut ;  a  wooden  tube  is  then  driven  into  the 
hole,  the  conical  end  of  which  is  attached  to  a  flexible  pipe,  which  is  in  connec- 
tion with  a  cistern  or  reservoir,  at  an  elevation  of  thirty  to  forty  feet  above  the 
log  to  be  presei'ved.  In  the  case  of  a  tree  making  but  one  log,  the  operation  is 
slightly  modified.  The  fluid  is  introduced  at  one  end,  a  head-block  of  metal 
being  screwed  to  it,  and  a  space  left  between,  as  open  as  the  saw-cut,  and  made 
tight  in  the  same  manner.  When  the  log  is  under  operation  the  sap  runs  out 
fi-om  the  end  in  a  clear  stream,  showing  the  amazing  quantity  Vhich  some  trees 
contain.  The  preserving  fluid  will  traverse  a  log  twelve  feet  in  length  with  less 
pressure  than  is  required  to  force  it  laterally  through  a  plank  three-quarters  of 
an  inch  in  thickness.  As  the  sap  is  forced  out,  the  preserv^ative  fluid  follows  it, 
and  its  presence  at  the  end  of  the  vrood  is  ascertained  by  a  chemical  test. 

Sach  is  the  method  of  charging  a  tree,  at  once  simple,  cheap,  and  effectual. 
Experiments  show  that  no  fluid  answers  so  well  as  a  veiy  Vvcak  solution  of  sul- 
phate of  copper,  or  blue  vitriol.  Corrosive  sublimate  is  also  efficient,  but  too 
expensive.  Sulphate  of  zinc,  acetate  of  lead,  sulphate  of  iron,  oil,  tallow,  rosin, 
pyrolignite  of  iron,  all  have  been  tried,  but  ^vithout  entirely  satisfactoiy  results. 
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The  first  experiments  were  begun  in  France  in  1842.  Eight  years  thereafter,  in 
1850,  three  eminent  French  engineers  made  examinations  and  published  a  report 
relating  to  the  successful  trials  of  M.  Bouchorie^s  system,  which  is  too  lengthy 
for  description  here.  The  results  arq,  that  all  the  telegraph  posts  in  France,  and 
nearly  all  the  railroad  sleepers,  are  now  prepared  by  Boucherie's  method.  Posts 
prepared  in  1846  from  fir  are  now  in  good  condition,  and  so  are  ties  of  hornbeam, 
beech,  and  birch.  In  the  south  of  France,  large  quantities  of  vine  props  are 
now  prepared  by  this  process.  Some  of  the  railroads  in  England  have  adopted 
the  plan  within  the  past  few  years.  It  has  also  been  applied  to  ship  timber. 
What  is  most  important  is,  that  the  poorest  and  least  endiuing  kinds  of  wood  yield 
most  readily  to  the  process.  Beech,  horabeam,  poplar,  birch,  fir,  sprue©,  alder, 
ash,  and  elm  have  been  operated  on  with  success.  The  heart-wood  of  oak  proved 
impenetrable,  but  the  sap-wood  admitted  the  fluid  copiously.  Woods  which 
naturally  possess  most  moisture,  and  of  the  same  kind — those  w^liich  have  grown 
in  the  dampest  soils — are  most  easily  penetrated.  In  short,  the  cheapest  and 
least  durable  kinds  of  timber  are  precisely  those  which  afibrd  the  best  results 
when  injected  with  the  sulphate  of  copper. 

Increcise  of  weight  follows  in  consequence  of  injecting  a  log,  and  depends,  of 
course,  upon  the  displacement  of  air  by  the  liquid.  That  portion  of  the  liquid 
which  displaces  the  sap  will  not  occasion  any  increase  of  weight.  The  extent  to 
which  air  is  displaced  from  different  kinds  of  timber,  operated  on  by  Boucherie's 
process  for  preservation,  is  thus  determined  by  the  French  engineers : 

Beech,  increased  in  weight 209  pounds  per  35  cubic  feet 

Oak,  (sap-wood  only,)  increased  in  weight 55  "  " 

Hornbeam,  increased  in  weight. 46  "  " 

Birch,  increased  in  weight 2J5  "  '* 

Poplar,  increased  in  weight.*. 70  "  " 

Alder,  increased  in  weight 156  "  " 

Ash,  increased  in  weight 50  "  " 

Scotch  fir,  increased  in  weight 127  "  " 

White  fir,  increased  in  wxjight 53  "  " 

Birch  appears  to  contain  the  least  air,  and  the  heart  of  oak  none.  The  opera- 
tion depends  for  its  success  upon  the  permeability  of  the  timber,  and  all  trees 
are  most  easily  operated  on  when  fii*st  felled,  except  when  they  may  be  frozen  in 
winter.  If  the  logs  be  cut  in  the  summer  it  is  important  to  perform  the  opera- 
tion immediately,  before  the  tubes  contract  or  the  juices  beg^^  to  ferment ;  and 
if  in  winter,  in  the  course  of  a  few  weeks  after  fellmg. 

Objections  have  been  raised  against  impregnating  ship  timber  with  poisonous 
solutions,  lest  the  health  of  the  crew  should  be  thereby  endangered;  but  this 
apprehension  will  be  found  groundless  in  regard  to  a  very  weak  solution  of  sul- 
phate of  copper,  when  we  consider  that  although  this  salt  is  a  violent  emetic  in 
the  dose  of  ten  grains,  it  is  astringent  and  tonic  in  less  doses  and  in  the  dilute 
state.  Common  salt  is  also  a  speedy  emetic,  acting  in  doses  of  half  an  ounce, 
and  a  laxative  in  the  dose  of  a  drachm  dissolved  in  a  small  quantity  of  water, 
and  yet  seamen  experience  neither  of  these  effects  from,  the  salt  which  is  often 
placed  between  the  timbers  of  vessels*  frames  to  preserve  them.  The  only  per- 
sons who  might  experience  any  effects  from  the  use  of  Boucherie's  solution  would 
be  those  who  impregnated  the  timber,  and  no  such  case  has  yet  occurred  in  France. 

SALTING  vessels'   FRAMES. 

The  substance  most  commonly  used  in  the  United  States,  when  any  is  em- 
ployed for  the  purpose  of  increasing  the  durability  of  timber  in  vessels,  is  com- 
mon or  rock  salt.  Its  preservative  action  is  limited  to  the  absorption  of  water 
from  the  timber,  (and  surrounding  air,)  and  perhaps  therewith  a  small  portion 
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of  albnminons  matter  in  solution.  It  also  keeps  the  wood  surfaces  in  contact 
with  it  cool,  and  thus  prevents  fermentation.  But  it  cannot  penetrate  to  a  con- 
siderable distance  into  the  wood ;  the  surfaces  will  be  preserved,  but  the  interior 
of  the  timber  may  not  bo.  The  lake  underwriters  make  it  imperative  that  the 
upper  ends  of  the  frames  be  salted  in  new  vessels  of  iho  first  class.  The  Ameri- 
can Lloyds,  of  New  York,  reconlmend  salting,  but  do  not  make  it  an  absolute 
condition  for  vessels  of  the  first  class. 

TIw  mode  of  salting  is  to  fix  stops  of  boards  between  the  timbers  of  the  frames 
about  the  height  of  the  load  line,  and  when  the  ceiling  and  planking  are  worked 
and  the  plank-sheer  ready  to  co  into  place  the  spaces  between  the  timbers  are 
filled  with  salt.  Near  the  ends  of  the  vessel  the  salt  is  sometimes  put  between 
the  frames  quite  down  to  the  dead-wood.  A  vessel  of  five  hundred  tons  will 
take  a  hundred  barrels  of  sAlt  applied  in  the  usual  manner. 

There  can  be  no  doubt  of  the  utility  of  salting  close  assemblages  of  timber, 
provided  the  pieces  are  not  too  large;  but  if  large,  not  too  green.  The  action 
of  salt  upon  timber  seems  to  be  imperfectly  understood.  It  is  seldom  applied  to 
advantage,  as  may  be  seen  from  the  mode  of  using  it,  namely,  against  the  dry 
sides  of  the  timbers  instead  of  the  moistened  ends,  which  is  rather  impracticable. 
It  results  that  water  from  the  wood  is  very  slowly  obtained,  which  is  shown  from 
the  length  of  time  it  takes  to  dissolve  the  salt — several  years.  During  this  time 
incrustations  are  formed  over  the  surface  of  the  wood ;  these  are  cooled  and  pre- 
served, but  the  interior  of  the  timber,  especially  if  large,  not  having  parted  with 
its  moisture  and  fermentable  juices,  may  be  decomposed,  as  we  have  seen,  despite 
the  salt.  From  this  we  are  led  to  infer  that  a  proper  application,  either  in  mode 
or  quantity,  would  have  saved  the  interior  as  well  as  the  outside  of  the  timber. 
But  this  is  by  no  means  certain,  however.  Salt,  in  its  nature,  is  not  constituted 
to  perform  all  the  functions  of  a  perfect  antiseptic  for  timber,  and,  besides,  is 
too  slow  in  its  action.  If  the  timbers  of  a  ship  could  be  made  small  enough  in 
scantling,  salt  might  answer  to  save  them ;  but  salt  would  scarcely  save  an  ox 
were  the  carcass  not  cut  up,  and  it  is  equally  useless  applied  to  logs  of  timber. 
It  is  also  a  most  weighty  and  cumbersome  material,  and  would  be  more  so  if 
applied  to  the  extent  required.  It  may  occur  to  the  reader  that  an  injection  with 
brine,  after  the  method  of  Boucherie,  would  be  a  better  application  of  salt,  and 
no  doubt  it  would  be.  But  this  has  been  tried  in  France,  and  failed,  like  many 
other  solutions,  to  give  the  satisfaction  required. 

In  conclusion  it  may  be  observed  that  a  method  of  preserving  the  timber  from 
the  moment  when  made,  is  the  only  one  which  is  valuable  to  all  parties  concerned. 
By  adopting  such  a  method  timber  would  not  then,  as  now,  begin  to  rot  on  the 
hands  of  the  manufacturer,  the  dealer,  or  the  ship-builder  before  being  disposed 
of.  It  is  now  quite  perishable  property,  and  should  be  cut  and  brought  to  market 
only  as  it  may  be  demanded  for  immediate  use. 
32 
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HISTORY  OF  THE  AGEICULTURE  OF  THE  UNITED 

STATES. 


BY   BE2f:   PERLEY   POORE,   WEST  NETTBTJRY,  MASSACHUSETTS. 


Agriculture,  although  recognized  as  the  basis  of  our  national  prosperity,  has 
been  ignored  by  our  nation's  hibtorians.  The  exploits  of  our  soldiers,  the  daring 
of  our  sailors,  the  learning  of  our  scholars,  the  careers  of  our  business  men,  have 
all  been  duly  chronicled,  yet  I  have  never  seen  any  connected  mention  of  oui 
agriculture,  which  (as  the  quicksilver  in  a  thermometer  shows  the  temperature) 
ever  marks  the  position  of  a  community  upon  the  scale  of  civilization.  It  ia 
eminently  the  art  of  the  world's  advanced  age ;  its  science  is  prospective ;  every 
day's  addition  to  the  population  of  a  country  enforces  it  upon  human  notice  and 
intelligence  with  the  repeated  force  of  daUy  necessity.  Other  sciences  invite 
man ;  agriculture  importunes  him.  Clouded  as  its  earliest  annals  may  be,  it  remains 
ever  re&cly  to  receive  fresh  illumination  from  the  gradual  advancement  of  all 
around  it;  and,  as  such,  it  will  probably  reveal  itself  more  clearly  with  eveiy 
progress  made  by  each  art  and  science  in  their  respective  courses.  It  is  well, 
however,  to  preserve  a  record  of  what  has  been  done,  that  the  agricultural  history 
of  the  United  States  may  be  qs  well  known  as  is  that  of  ancient  Egypt  and  Borne. 
True,  there  are  those  who  assert  that  history  is  not  more  valuable  than  an  old 
almanac — which,  for  their  individual  comprehensions,  is  undoubtedly  true ;  but  as 
an  old  almanac  will  serve  as  a  future  ^de  to  him  whose  feur-seeing  eye  can  trace  the 
brilliant  course  of  the  celestial  luminaries,  so  a  history  of  our  home  agriculture 
will  enable  the  sensible  yeoman  to  trace  the  progress  of  our  prosperity.  Of 
course  this  article  contains  no  original  ideas;  but  the  facts  which  it  embodies 
have  been  carefully  compiled  from  a  variety  of  reliable  sources. 

AGRICULTURE  OF  THE  INDIANS. 

The  North  American  aborigines  were  not  an  agricultural  people;  the  cultiva- 
tion of  the  soil  was  considered  among  them  as  a  degrading  occupation  for  the 
men  of  the  tribes,  who  left  it  to  the  old  women  and  children.  Captain  John 
Smith,  who  visited  Virginia  in  1609,  says:  "The  greatest  labor  they  take  is  in 
planting  their  com,  for  the  country  is  naturally  overgrown  with  wood.  To  pre- 
pare the  ground  they  bruise  the  bark  of  trees  near  the  roots,  then  do  they  scorch 
the  roots  with  fire  that  they  grow  no  more."  This  custom  of  theirs,  it  probably 
was,  that  suggested  to  our  ancestors  the  process  of  belting  or  girdling,  which  kiUed 
the  larger  trees  by  cutting  through  the  sap-wood,  caused  the  fall  of  spray  and 
lesser  branches,  and  thereby  admitted  the  sun  and  air  to  the  crop  cultivated  in 
thoir  intervals — a  practice  which,  as  compared  with  the  method  of  clearing  off 
the  entire  growth,  enables  the  settler  of  new  lands  to  increase  the  area  of  virgin 
soil  under  culture  in  more  than  geometrical  ratio ;  which  has  kept  pace  with  our 
ever  advancing  frontier,  and  which,  more  than  any  other,  has  enabled  the  white 
race  "to  enter  in  and  possess  the  good  land  that  lay  before  them." 

The  land  being  cleared — and  a  field  once  thus  prepared  was  used  for  many 
successive  yeai-s — the  squaws  would  make  preparations  for  planting  early  each 
spring.  First  burning  the  dead  wood  on  the  ground,  and  often  bringing  dry 
branches  to  bum,  that  they  might  obtain  their  fertilizing  ashes,  they  would  then 
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cultivate,  or  ratlier  root  up  the  surface,  with  the  flat  shoulder-blades  of  the  moose, 
or  with  crooked  pieces  of  wood.  They  would  then  mark  the  future  hills  by 
making  small  holes,  (about  four  feet  apart,)  with  rude  wooden  hoes  or  clam-shells ; 
put  into  each  one  an  alewifo  from  some  adjoining  stream,  or  a  horse-shoo  crab 
from  the  sea-shore ;  and  on  this  stimulant  drop  and  cover  a  half  dozen  grains  of 
com.  The  land  thus  planted  was  guarded  a  jainst  the  depredations  of  the  birds, 
and  as  the  com  grew  the  earth  was  laboriously  scraped  up  around  the  stalks  with 
clam-shells,  until  the  hills  were  two  feet  high.  To  use  the  words  of  Smith, 
"they  hill  it  like  a  hop  field."  While  the  stalk  and  leaves  wei-e  yet  green,  the 
ears  were  plucked.  The  next  year's  seed  was  selected  from  those  stalks  which 
produced  the  most  ears,  and  was  triced  up  in  their  wigwams.  The  remainder  of 
the  crop  was  can-ied  in  back-baskets  to  stagings,  where  it  was  dried  in  the  husk, 
on  stagings,  over  smouldering  fires;  then  husked,  shelled,  packed  in  large  birch- 
bark  boxes,  and  bmied  in  the  ground,  below  the  action  of  the  frost.  "  0-mo-nee" 
was  this  dried  com,  cracked  in  a  stone  mortar,  and  then  boiled ;  when  pounded 
into  meal  and  sifted  through  a  basket,  to  be  made  into  ash-cakes,  it  was  called 
'*  Sup-paun.''  The  warriors,  when  on  a  war-path,  subsisted  on  parched  com, 
which  they  called  "  Nokake."  Roger  Williams,  the  founder  of  Rhode  Island, 
speaks  of  having  "  travelled  with  two  hundred  Indians  at  once,  nearly  two  hun- 
dred miles  through  the  woods,  every  man  carrying  a  little  basket  of  this  at  his 
back,  sufficient  for  one  man  three  or  four  days."  "  With  their  com,"  says  Smith, 
"  they  plant  also  peas  the}''  call  assentamus,  which  are  the  same  they  call  in  Italy 
fagiolia.  Their  beans  are  the  same  the  Turks  call  gamaness,  but  these  they 
much  esteem  for  dainties."  "  In  May,  also,  among  their  com  they  plant  pumpeons, 
and  a  fruit  like  unto  a  musk-melon,  but  less  and  worse,  which  they  call  macocks." 
These  additional  crops  not  only  keep  the  ground  around  the  roots  of  the  growing 
com  moist,  but  they  supply  materials  for  the  celebrated  Indian  dish  called 
^*mu-si-quatush,"  which  has  been  changed  into  sucatush.  Tliiswas  not  then, 
however,  simply  composed  of  corn  and  beans,  for  we  are  told,  by  Gordkin,  that 
they  boiled  m  it  "fish  and  flesh  of  all  sorts,  either  new  taken  or  dried — venison, 
bear's  flesh,  beaver,  moose,  otter,  or  raccoon,  Cut  into  small  pieces ;  Jerusalem 
artichokes,  ground-nuts,  acorns,  pumpkins,  and  squashes."  At  the  northwest 
wild  rice  was  gathered,  and  kept  for  winter  use;  and  Barlowe,  who  visited  North 
Carolina  in  15S4,  asserted  that  he  saw  there  "both  wheat  and  oats."  It  is  not 
improbable  that  oats  were  found  growing  wild  there,  as  they  are  known  to  grow 
wild  on  other  portions  of  the  continent ;  but  doubts  may  be  entertained  as  to  the 
wheat,  although  ho,  an  Englishman,  should  have  known  that  gi'ain.  Dr.  Hawks 
thinks,  however,  that  he  saw  some  variety  of  the  triticum,  and,  without  critical 
examination,  pronounced  it  wheat.  The  sunflower  was  also  cultivated  for  its 
seeds,  of  which  bread  was  made. 

"  3Iish-i-min,"  in  the  Algonquin  tongue,  signifies  apple ;  although  it  is  the 
opinion  of  some  learned  writers  that  this  fruit  was  unknown  among  them  before 
the  anival  of  the  Europeans.  Several  old  printed  compilations  of  early  voyages, 
however,  reckon  apples  among  the  early  native  fhiits ;  and,  unless  crab-stocks 
were  found,  it  does  not  appear  how  the  large  orchards,  mentioned  by  early  writers, 
could  have  been  made  productive  so  soon.  Mr.  Walcott,  a  distinguished  Con- 
necticut magisti'ate,  wrote  in  1635,  (certainly  not  more  than  five  years  after  his 
colony  was  iu'st  planted,)  "I  made  five' hundred  hogsheads  of  cider  out  of  my 
own  orchard  in  one  year."  This  would  have  been  almost  impossible,  had  he 
been  obliged  to  raise  his  orchard  from  the  seed,  or  had  ho  planted  trees  of  such 
a  size  as  could  have  been  transported  through  the  trackless  wilderness.  The 
apple  may  not  bo  indigenous  to  this  country,  and  yet  the  Indians  may  have  pos- 
sessed it,  as  they  did  com,  which  is  not  a  native  of  then*  soil.  Certain  it  is  that 
they  had  orchards  of  cherries  and  of  plums ;  large  stores  of  which  ^\'ore  dried  for 
winter  use.  Tobacco  was  everywhere  cultivated;  huge  grape-vines  entwined 
many  a  forest  tree,  and  there  was  an  abundance  of  hemes  in  the  woods,    Gourda 
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were  raised  in  great  numbers,  and  of  all  eizcs,  from  tho  largo  '^cal-a-.basli-es" 
that  would  hold  two  or  three  gallons  eacli,  to  tho  tiny  receptacles  of  pigments 
used  in  painting  for  war. 

From  tho  sap  of  tho  maple  they  made  a  coarse-grained  sugar,  which,  when 
mixed  with  freshly -pounded  ^*fiup-paun,''  and  seasoned  with  diied  whortleberries, 
was  baked  into  a  dainty  dish  for  high  festivals.  Tho  dried  meats  of  oil-nuts, 
pounded  and  boiled  in  a  decoction  of  sassafras,  was  their  only  beverage  at  such 
feasts ;  and  from  tho  green  wax  of  tho  baybeny  they  made  candles,  with  rush 
wicks,  which  gave  clear  lights,  and  yielded  a  pleasant  fragiauco  while  burning. 

Their  wigwams  were  constnictcd  of  saplings,  set  into  the  ground  in  a  circle, 
and  then  drawn  together  at  tho  top  until  they  formed  a  conical  frame  some  nine 
or  ten  loot  high  at  tho  apex.  This  wiis  covered  with  thick  mats  of  woven  grass, 
or  with  large  sheets  of  birch  bark,  sewed  together  with  the  dried  sinews  of  the 
deer,  and  then  calked  with  some  resinous  gum.  A  mat  served  as  a  door ;  in 
tho  centre  was  a  stone  hearth,  with  an  opening  above  it  for  the  escape  of  the 
smoke.  Tho  only  article  of  furniture  was  a  largo  couch,  elevated  about  a  foot 
from  the  ground,  and  spread  with  dressed  skins  and  mats.  Birch-bark  boxes 
wore  used  to  hold  finery  and  provisions,  while  tho  framework  of  tho  wigwam  was 
hung  with  war-clubs,  bows,  bundles  of  anows,  iish-spears,  hoes,  axes,  and  other 
rude  implements  which  tho  Indians  possessed.  Unacquainted  with  tho  use  of 
iron,  their  cutting  instruments  and  sharp  weapons  wore  pointed  with  Hint-stone, 
shells,  or  bones,  and  their  earthen  vessels  wtu'o  of  the  coarsest  description.  They 
had  ilo  domestic  animals  except  a  few  small  dogs,  and  no  poultiy. 

Such  was  tho  primitive  agricultural  life  of  tho  Indians,  who  have  l)een  gradu- 
ally blotted  out  from  their  pleasant  homes,  to  make  v»ay  for  the  "  pale-faces/^'  On 
many  sunny  slopes  now  smiling  with  cultivation  were  tlicir  cli<  erless  wigwams, 
their  crabbed  orchai'ds,  and  their  ill-tilled  corn-jiatchey.  Bene;ith  the  shade  of 
forests  long  since  felled,  and  where  flourishing  communities  now  dwell,  they 
tracked  the  wild  beast  to  his  lair,  or  reposed,  wcaiy  of  tho  chase,  to  partake  of 
their  slaughtered  game.  Where  spires  now  ]>oint  heavenward,  and  tho  doors  of 
Bchool-houses  **  swing  on  their  golden  hinges,"  the  war-hatchet  was  unburied,  or 
the  "calumet"  of  peace  was  whitled,  or  the  *^pow-v,ows"  wont  through  theh 
mystic  incantations.  And  as  wo  meet  at  cattle-i^hows  and  agricultural  anniver- 
saries, so  the  Indians,  in  their  day,  celebrated  the  ^*  green  corn  dance,"  or  tho 
"feast  of  tho  chestnut  moon.'* 

**  Alas  for  tbt^m — their  day  \n  o'er: 
Their  fires  are  out  from  hill  jiiid  .shon* 
No  more  for  them  tho  red  doer  bounds 
The  plouj^h  is  in  their  hunting:  grounds, 
The  pale  man's  axe  rings  tbroiiLrh  tht^ir  wood^. 
Tho  pale  man's  sail  skims  o'er  their  thhuia. 
Their  pleasant  sprinfra  aro  drv.' 

SPANISH    COLONIAL   AGUICULTUiiE. 

Spain  having  discovered  America,  endeavored  to  colonize  the  regions  of  which 
so  many  wondeiful  and  mysterious  accounts  were  circulated  by  the  early  navigA- 
tors.  As  early  as  1520  a  royal  edict,  "in  order  tho  better  to  facilitate  the 
emigration  and  pennancnt  establishment  of  colonists,  ofiered  to  all  who  v.ishetl 
to  go,  provisions  for  a  year ;  to  defray  the  transportation  of  their  supplier  and 
persons;  exemption  from  all  duties  and  imposts;  and  the  pei*petual  ownerhihip 
of  tho  houses  they  might  construct  and  the  lands  they  might  cultivate."  But  the 
needy  adventurers  who  flocked  to  tho  New  World  sought  gold  and  glor}'  rather 
than  homes  and  lands,  especially  those  who  landed  on  tho  shares  of  Florida. 
The  expedition  which  landed  at  Tampa  bny,  and  followed  the  stem  Do  Soto  to 
the  Mississippi  river,  were  in  search  of  El  Dorado,  and  had  no  desire  to  cultivate 
ODV  of  the  fertile  regions  over  which  they  passed  during  their  toilsome  march. 
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But  tho  home  govcmraent  desired  a  more  perraaxient  colonization,  and,  in  1565, 
we  find  that  Spain  granted  to  Francisco  do  Eraso  "twenty-five  leagues  square, 
(3,600,000  acres.)  to  bo  located  wherever  he  pleased,  in  Florida,  with  the  office 
of  governor,  and  various  other  titles  and  pri\nleges  for  himself  and  heirs,  exempt- 
ing them  from  imposts  and  duties,  on  condition  that  ho  should  provide  several 
caravals  for  exploration,  and  colonize  his  tract,  within  three  years,  ."with  500 
settlers,  most  of  whom  should  be  husbandmen,  500  slaves,  100  horses  and  mares, 
200  heifers,  400  swine,  and  400  ewes."  Several  colonics  were  thus  established, 
but  they  did  not  prosper,  and  little  was  done  to  improve  the  cultivation  of  the 
soil  until  the  English  took  possession  in  1763.  When  the  Spaniards  regained 
possession,  agriculture  was  again  neglected,  fields  wore  allowed  to  gi*ow  up  with 
briers,  and  sugar-houses  to  rot  down. 

THE   PUr.TTAX   EXGLISH   COLONISTS. 

The  English  Puritans,  who  settled  in  Now  England,  were  men  who  regarded 
civil  and  rehgious  liberty  as  the  primary  object  of  rational  beings.  To  use  their 
own  words,  ^'they  left  their  pleasant  and  beautiful  homes  in  England  to  plant 
their  poor  cottages  in  the  wildeniess,"  that  they  might  worship  God  as  revelation 
and  conscience  might  teach,  and  found  a  free  agricultural  state  equal  to  Pales- 
tine in  its  palmiest  days,  when  Israers  kings  had  "  heixls  of  cattle,  both  in  the 
low  country  and  on  the  plains,  granaries  for  their  abundant  crops,  husbandmen 
also,  and  vine-dressers  in  the  mountains."  The  sacred  light  of  biblical  history 
was  not  to  them  like  the  stem-light  of  a  vessel,  only  illuminating  what  had  been 
passed  over,  but  rather  the  pillar  of  cloud  and  the  pillar  of  fire  moving  before 
them  on  the  path  of  life,  giving  guidance  by  day  and  assurance  by  night.  The 
fate  of  Babylon,  of  Nineveh,  of  Carthage,  of  Venice,  of  Genoa,  and  many  com- 
mercial governments  of  central  Europe,  warned  them 

"That  trade's  proud  empire  bastes  to  swift  decay, 
As  ocean  sweeps  the  labored  mole  away." 

In  England  agriculture  has  long  been  regarded  as  the  most  favorable  occu- 
pation for  the  development  of  Christianity,  and  had,  prior  to  tho  reformation, 
received  the  special  attention  of  tho  clergy.  The  first  gardens  and  orchards 
were  those  of  the.  benedictine  monks,  and  the  general  council  of  Lateran  decreed 
that  "  all  presbyters,  clerks,  monks,  converts,  pilgrims,  and  peasants,  when  they 
are  engaged  in  tho  labors  of  husbandry,  shall,  together  ynth  tho  cattle  in  their 
ploughs  and  the  seed  which  they  carry  into  tho  field,  enjoy  perfect  secm-ity ;  and 
that  all  who  molest  and  interrupt  them,  if  thev  do  not  desist  when  admonished, 
shall  bo  excommunicated."  Nor  were  tho  followers  of  Luther  less  devoted  to 
agriculture  than  their  Roman  predecessors,  especially  when  it  was  found  that  the 
doctrines  of  tho  reformed  church  made  but  slow  progress  in  tho  cities  and  towns. 
Dorsetshire  and  Wiltshire,  the  English  homes  of  the  Puritans  ere  they  made 
their  exodus  to  a  transatlantic  Canaan,  are  even  now  remarkable  for  their  almost 
total  absence  of  the  usual  signs  of  trade  and  manufactures;  and  we  are  informed 
by  Bancroft  that  tlwse  who  fii*st  went  to  Holland  were  anxious  to  emigrate  again 
because  they  "had  been  bred  to  agricultural  pursuits,"  yet  were  there  "compelled 
to  learn  mechanical  trades."  "They  songht  our  shores,"  said  Mr.  Webster, 
"  under  no  high-wrought  spirit  of  commercial  adventure,  no  love  of  gold,  no 
mixture  of  purpose,  warlike  or  hostile,  to  any  human  being.  Accustomed  in 
their  native  land  to  no  more  than  a  plain  country  life  and  the  innocent  trade  of 
husbandry,  they  set  the  example  of  colonizing  New  England,  and  formed  the 
monld  for  the  civil  and  religious  character  of  its  inhabitants." 

This  desire  on  the  part  of  the  Pm*itans  that  "New  England"  should  be  an 
agricultural  community  was  strikingly  manifested  by  tho  corporation  of  Mass- 
achusetts Bay,  whose  charter  extended  fronf  a  line  three  miles  south  of  Charles 
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river  to  another  three  miles  north  of  "any  and  every  pait"  of  the  Mcrrimac 
Each  contributor  and  each  stockholder  received  two  hundred  acres  of  land  for 
every  fifty  pounds  sterling  paid  in,  while  stockholders  and  othei*s  who  emigrated 
at  their  own  expense  received  fifty  acres  for  each  member  of  their  family  and 
each  'indented  servant.^'  This  show^s  that*  it  was  a  rural  home  in  this  land  of 
freedom,  and  not  town  lots  or  semi-annual  dividends,  that  these  libeml  adven- 
turers sought,  and  we  find  furtlier  confirmation  of  their  as^fricultural  procliviiies 
in  the  inventories  of  the  supplies  sent  by  the  corporation  to  the  new  colony. 
^^V^\Tio  planters''  are  mentioned  usually  after  ^* ministers;"  then  come  hogsheads 
of  wheat,  rye,  barley,  and  oats,  unthrcshed ;  beans,  peas,  and  potatoes ;  stones  of 
all  kinds  of  frait;  apple,  pear,  and  quince  koniels;  Loj),  licorice,  and  madder 
roots;  flax  and  woad  seed;  cun-ant  plants,  and  tamo  turkeys.  Cattle  were  im- 
ported by  the  colonists,  not  only  from  various  parts  of  England,  but  from  Hol- 
land, Denmark,  and  the  Spanish  Main,  fonuing  a  noble  foundation  for  that 
"  native  stock  "  which,  when  carefully  reared  and  well  feck  is  at  least  equal  to 
many  of  the  vaunted  imported  breeds.  Horees,  sheep,  swine,  and  goats  were 
also  imported  from  Europe  in  large  numbers.  Neither  was  horticulture  neglected, 
for  w^e  find  that  Governor  Endicott  had  a  vegetable  garden  and  vineyard  in  1629, 
and  two  years  afterwards  he  planted  the  famous  pear  orchard  of  which  one  ven- 
erable survivor  still  bears  the  patriarchal  honors. 

The  rights  of  the  Indians,  it  is  pleasing  to  record,  wore  scrupulously  observed 
by  the  first  settlers  of  Massachusetts  Bay.  More  than  fifty  years  before  William 
Penn  made  his  much-talked-of  treaty  w-ith  the  natives  at  Philadelphia,  announc- 
ing those  principles  of  amity  and  of  equity  upon  which  he  desired  that  their 
future  intercourse  should  be  conducted,  the  ofiicers  of  tho  company  in  England 
"wrote  to  Governor  Endicott :  *^And,  above  all,  we  pray  you  bo  careful  tbat  there 
be  none  in  our  precincts  permitted  to  do  any  injury,  in  the  least  kind,  to  the 
heathen  people ;  and  if  any  oJBTend  in  that  way  let  them  ix^ceive  duo  correction. 
And  we  hold  it  fitting  that  we  publish  a  proclamation  to  that  effect,  by  leaving 
it  fixed  under  the  company's  seal  in  some  eminent  place,  for  all  to  take  notice, 
at  such  time  as  both  the  heathen  themselves,  as  well  as  our  people,  may  take 
notice  of  it.  If  any  of  the  savages  pretend  right  of  inheritance  to  all  or  any  part 
of  tho  land  granted  in  our  patent,  we  pray  you  endeavor  to  purchase  their  title, 
that  wo  may  avoid  the  least  scruple  of  intrusion."  This  order  was  religiously 
obeyed,  and  there  was  hardly  a  town  where  the  Indian  title  was  not  extinguished 
by  pmxihase. 

The  immigrants  found  that  Boston  had  "sweet  and  pleasant  springs  and 
good  land  affording  rich  com  grounds  and  fiiiitful  gardens  ;■  ^  but  as  their  numbera 
and  the  numbers  of  their  cattle  increased,  they  fonned  colonies  in  various  direc- 
tions, especially  in  "  Wonne-squam-sauke,"  (now  Essex  county,)  for  amid  its 
"pleasant  w^aters"  were  un wooded  meadows  suitable  for  pasturage  and  for  grass 
cutting,  while  the  uplands  were  well  adapted  for  tillage.  Squatter  sovereignty  was 
miknowTi,  for  no  individuals  were  pennitted  to  establish  themselves  within  the 
limits  of  the  colony.  Each  body  swarmed  out  in  community,  with  a  regular  al- 
lotment of  individual  farms,  based  in  extent  upon  tho  wealth  of  the  settlers,  and 
a  great  pasture,  a  peat  meadow,  a  salt  marsh,  and  fishing  gix>unds  held  in  com- 
mon. These  farms  were  so  laid  out  that  no  house  w^as  over  half  a  mile  from  the 
meeting-house,  and  it  was  with  astonishing  rapidity  that  a^nicultmTil  communi- 
ties sprang  up  like  the  fabled  warriors  of  Cadmus  into  luJl-anncd  life.  Like 
those  m}i;hological  knights,  they  were  armed  with  weapons,  not  for  their  ot^ti 
destruction,  but  for  the  defence  of  their  liberties  and  their  homes.  Fix>m  these 
small  farming  hanltets  have  grown  up  most  of  the  towns  and  cities  of  our  coun- 
try, and  from  one  of  them  afterwai'ds  went  forth  the  alpha  of  colonization  in  the 
great  west.  In  the  log  cabin  of  that  agricultural  era  wei-e  first  cultivated  the  tmo, 
though  austere  religion,  the  domestic  virtues,  the  sturdy  habits  of  frugal  indns- 
try,  Uie  daring  spirit,  and  the  devoted  love  of  liberty  that  have  so  advanced  the 
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prosperity  and  the  glory  of  this  western  continent.  The  acorns  planted  by  oin: 
fathers  have  become  stately  trees,  under  whose  umbrageous  foliage  thousands  of 
their  descendants  and  others,  whom  the  grateful  shade  has  invited  from  less  fav- 
ored lands,  find  protection,  shelter,  and  repose. 

The  immigants  were  supplied  with  carts,  chains,  shovels,  hoes,  and  rakes,  but 
it  was  some  years  before  a  plough  was  introduced;  and  even  so  late  as  1637, 
there  were  but  thirty  ploughs  in  M^sachusetts.  A  yeoman  in  Salem  that  year 
made  complaint  that  *'  he  had  not  sufficient  ground  to  maintain  a  plough "  on  his 
tract  of  three  hundred  acres,  and  he  was  allowed  an  addition  of  twenty  acres  to 
his  original  grant  if  he  would  "  set  up  ploughing."  The  ploughs  first  used  were 
the  imported  English  wheel  ploughs,  but  somewhat  lighter  although  clumsy 
kinds  were  in  time  made  by  the  village  wheelwright  and  blacksmith.  Then 
came  what  was  long  known  as  the  Gary  plough,  with  clumsy  wrought-iron  share, 
wooden  landside  and  standard,  and  wooden  mouldboard  plated  over  with  sheet- 
iron  or  tin,  and  with  short,  upright  handles,  requiring  a  strong  man  to  guide  it. 
The  bar-sliare  plough  was  another  form  still  remembered  by  many  for  its  rudely- 
fitted  wooden  mouldboard  and  coulter,  and  immense  friction,  from  the  rough  iron 
bar  which  formed  the  landside. 

Massachusetts  was  the  first  among  the  colonies  to  introduce  the  manufacture 
of  scythes  and  other  agricultural  implements.  In  164G  the  general  court  granted 
to  Joseph  Jenckes,  of  Lynn,  a  native  of  Hammersmith,  in  England,  and  con- 
nected with  the  first  iron  works  in  that  colony,  the  exclusive  privilege  for  fom^ 
teen  years  "to  make  experience  of  his  abillityes  and  inventions  for  making,  among 
other  things,  of  mills  for  the  making  of  sithes  and  other  edge  tooles."  His  patent 
''for  ye  more  speedy  cutting  of  grass"  was  renewed  for  seven  years  in  May,  1655. 
The  improvement  consisted  in  making  the  blade  longer  and  tliinner,  and  in 
strengthening  it  at  the  same  time  by  welding  a  square  bar  of  iron  to  the  back, 
as  in  the  modem  scythe,  thus  materially  improving  upon  the  old. English  scythe 
then  in  use,  which  was  short,  thick  and  heavy,  like  a  bush  scythe.  A  century 
later  a  Scotchman  named  Hugh  Orr  came  to  Massachusetts  and  erected  at  Bridge- 
water  the  first  trip  hammer  in  the  colony,  with  which  he  manufactured  scythes, 
shovels,  axes,  hoes,  and  other  implements,  for  which  that  place  has  since  enjoyed 
a  deserved  reputation. 

Thanks  to  the  industrious  antiquarians  who  have  gleaned  from  manuscripts, 
traditions,  and  old  publications  almost  every  detail  of  the  domestic  life  of  the 
first  settlers,  we  can  constitute  ourselves  a  "  committee  on  farms,"  and  in  imagina- 
tion visit  one  of  the  early  yeomen.  Riding  along  a  "  trail "  indicated  by  marked 
trees,  we  find  his  horse  and  cattle  shed  standing  near  an  old  Indian  clearing, 
encircled  by  a  high  palisade,  which  also  includes  the  spring,  that  water  may  be 
brought  widiout  danger  from  the  "  bloody  savages."  The  house,  which  is  over  a 
small  deep  cellar,  is  built  of  logs,  notched  where  they  meet  at  the  comers,  with  a 
thatched  roof,  and  a  large  chimney  at  one  end  built  of  stones  cemented  with 
clay.  The  small  windows  are  covered  with  oiled  paper,  with  protecting  shutters, 
and  the  massive  door  is  thick  enough  to  be  bullet-proof.  Pulling  the  "  latch 
string"  we  enter,  and  find  that  the  floor,  and  the  floor  of  the  loft  which  forms 
the  ceiling,  are  made  of  "rifted"  or  split  pine,  roughly  smoothed  with  the  adze, 
while  the  immense  hearth,  occupying  nearly  an  entu-e  side  of  the  house,  is  of 
large  flat  stones.  There  are  no  partition  walls,  but  thick  serge  curtains  are  so 
hung  that  at  night  they  divide  off  the  flock  beds,  upon  which  there  ai-e  piles  of 
rags,  coverlets,  and  flaiinel  sheets.  A  high-backed  chair  or  two,  a  massive  table, 
a  large  chest  with  a  carved  front,  and  some  Indian  birch  bark  boxes  for  wearing 
apparel,  are  ranged  around  the  walls,  while  on  a  large  "dressier"  we  see  wooden 
bowls  and  trenchers,  earthen  platters,  horn  drinking-cups,  and  a  pe^vter  tankard. 
The  corselet,  matchlock,  and  bandoliers  are  ready  for  defence,  with  a  halberd,  if 
the  senior  occupant  of  the  house  holds  a  commission  in  "ye  train  band,"  and 
from  a  "lean-to"  shed  comes  the  hum  of  the  great  wheel  or  the  clang  of  the 
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loom  as  the  busy  ^* helpmates''  hasten  to  finish  their  "stents."  High  on  the 
mantel  shelf^  with  a  "cresset  lamp"  on  one  side  and  the  time-marking  hour-glass 
on  the  other,  is  the  well-thumbed  Bible,  which  was  not  left  for  show.  **  Onr 
especial  desire  is,"  say  the  company's  instructions,  "  that  you  take  especial  care 
in  settling  these  families  that  the  chief  in  the  family  be  grounded  in  religion, 
whereby  morning  and  evening  family  duties  may  be  duly  periformed,  and  a  watcli- 
ful  eye  held  over  all  in  each  family  by  one*  or  more  in  each  family  appointed 
thereto,  that  so  disorders  may  bo  prevented  and  ill  weeds  nipt  before  they  take 
too  great  a  head." 

The  fare  of  the  Puritan  farmers  was  as  frugal  as  it  was  wholesome :  Pease 
porridge  for  breakfast ;  bread,  cheese,  and  beer  or  cider  for  luncheon  j  a  "  boiled 
dish,"  or  "black  broth,"  or  salt  fish,  or  broiled  pork,  or  baked  beans,  for  dinner; 
hasty  pudding  and  milk  for  supper,  and  a  constant  succession  of  fniit  or  berry 
pies  at  every  meal  when  the  housewife  had  time  t©  make  them  in  addition  to  her 
other  cooking,  her  dairy,  washing,  mending,  carding,  spinning,  weaving,  and 
knitting.  Swedish  turnips  were  the  staple  vegetable.  The  bread  was  generally 
made  of  com,  barley,  or  rye  meal,  and  if  the  diet  was  rather  farinaceous  than 
animal,  there  was  less  demand  for  medicine,  and  a  larger,  longer-lived  growth 
of  men  and  women  than  in  these  degenerate  days  of  luxury  and  "  progress." 

Success  attended  agrieultural  labor,  and  the  farmers  were  aware  of  their  domi- 
nant position — a  position  their  numerical  strength  always  enables  them  to  main- 
tain if  they  will.  When, in  1633,  the  all-potent  magistrates  declared  it  ''lawful 
for  any  man  to  kill  any  swino  that  comes  into  his  com,"  the  yeomen  raised  their 
bax^ks.  A  convention  of  two  delegates  from  each  town  (the  lii-st  convention  that 
ever  met  on  this  continent)  assembled  and  called  for  a  sight  of  the  royal  charter. 
Examining  it,  they  resolved  that  the  right  to  make  laws  rested  not  wdth  the 
magistrates,  but  with  the  freemen,  nor  did  they  cease  their  exertions  until  they 
established  the  law-making  and  money-raising  power  of  the  general  court  in  1G34. 

The  sacred  flame  of  Massachusetts  freedom  was  thus  fed  by  lard  oil !  It  was 
probably  some  offending  porker  who  had  taken  liberties  with  Govemor  Endicott's 
garden,  or  had  damaged  Mr.  Winthrop's  lawn  with  his  insinuating  snont,  who 
thus  became  the  germ  of  our  popular  institutions,  and  the  parent  of  that  august 
body  which  has  so  ungratefully  adopted  a  codfish  as  its  emblem ! 

At  the  first  session  of  the  *' general  court,"  ^ which  only  lasted  three  days,)  the 
regulations  respecting  trespassing  swine — the  immediate  cause  of  the  lat«  pohti- 
cal  change — were  repealed,  and  this  matter  left  to  the  several  towns.  It  proved, 
however,  an  embarrassing  subject,  and  was  often  afterward  before  the  court 
The  next  year  (1635)  the  practice  of  impounding  stray  animals  was  introduced, 
much  the  same  as  exists  at  present.  The  year  after  a  special  officer,  called  a  hog- 
reeve,  was  ordered  to  be  elected  in  each  town  to  look  after  those  animals ;  but 
frequent  changes  aftei-ward  in  the  law  upon  this  subject  showed  how  difficult  it 
was  to  reconcile  the  conflicting  interests  of  the  corn-growers  and  the  pig-owners. 
A  small  matter  this  for  history ;  but  why  smaller  than  other  like  conffiets  of  individ- 
ual interest  of  which  so  much  of  our  politics  consists! 

THE  cavali:eu  exglish  colonies. 

The  tide-water  regions  of  Maryland  and  Virginia  and  the  Carolinas,  were 
originally  settled  by  the  cavalier  aristocracy  of  England,  with  their  servants 
and  their  slaves.  Next  came  the  Scotch  merchants  and  mechanics,  a  moral, 
industrious,  and  honest  race,  who  located  themselves  in  the  towns.  Afterwards 
there  was  an  immigration  of  French  Huguenots  of  high  character  and  attain- 
ments ;  and  in  later  years,  the  unsuccessful  rebellions  of  the  elder  and  younger 
Pretenders  foreed  laige  numbers  of  Scotch  Jacobins  to  seek  new  homes  on  the 
western  continent.  Many  indentured  wlute  servants,  and  some  transported  con- 
victs^ were  also  sent  over  from  England  3  but  after  a  generation  or  so  all  of  these 
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became  blended  into  a  liomogeneons  race  of  "  cavaliers ;"  aristocratic,  becaaso 
they  had  an  inferior  race  beneath  them. 

An  idea  of  tlie  immigration  by  which  Virginia,  the  mother  of  the  Sonth 
Atlantic  States,  was  colonized,  may  be,  formed  from  the  response  of  Governor 
Sir  Wm.  Berkley  to  one  of  the  many  inten'ogatories  propounded  to  him  by  the 
British  lords  commissioners  of  foreign  affairs,  viz ;  *^  What  number  of  English, 
Scotch,  and  Irish  have  for  these  seven  years  last  past  come  yearly  to  plant  and 
inhabit  with  your  government;  and  also  what  blacks  or  slaves  have  been 
brought  in  within  the  same  ?  "  "  Yearly  there  comes  in  of  servants  about  fifteen 
hundred ;  most  are  English,  few  Scotch,  and  fewer  Irish,  and  not  above  two  or 
three  ships  of  negroes  in  seven  years !"  He  says  nothing  of  the  free  emigi'ants, 
though  included  in  the  interrogatory,  and  their  number  was  doubtless  too  in- 
considerable for  notice.  In  the  same  examination,  Sir  William  says :  "  But  I 
thank  God  there  are  no  free  schools  or  printing,  for  learning  has  brought  disobe- 
dience and  heresy  and  sects  into  the  world,  and  printing  has  divulged  them 
and  libels  against  the  best  government.     God  keep  us  from  both  !" 

The  feudal  system  was  transplanted  to  Virginia,  and  the  royal  gi'ants  of 
land  gav^o  the  proprietors  baronial  power.  One  of  these  grants,  or  "patents," 
as  they  were  called,  gave  the  patentee  the  right  "  to  divide  the  said  tract  or  ter- 
ritory of  land  into  counties,  hundreds,  parishes,  tithings,  townships,  hamlets, 
and  boroughs ;  and  to  erect  and  build  cities,  towns,  parish  churches,  colleges, 
chapels,  free  schools,  almshouses,  and  houses  of  correction,  and  to  endow  the 
same  at  their  free  will  and  pleasure,  and  did  appoint  them  full  and  perpetual 
patrons  of  all  such  churches  so  to  be  built  and  endowed  j  with  power  also  to 
divide  any  part  or  parcel  of  said  tract  or  territory,  or  portion  of  land,  into 
manors,  and  to  call  the  same  after  their  own  or  any  of  their  names,  or  by  other 
name  or  names  whatsoever ;  and  wnthin  the  same  to  hold  a  court  in  the  nature 
of  a  court  baron,  and  to  hold  pleas  of  all  actions,  trespasses,  covenants,  accounts, 
contracts,  detinues,  debts,  and  demands  whatsoever,  when  the  debt  or  thing  de- 
manded exceed  not  the  value  of  forty  shillings,  sterling  money  of  England  j 
and  to  receive  and  take  all  amercements,  fruits,  commodities,  advantages,  per- 
quisites, and  emoluments  whatsoever,  to  such  respective  court  barons  belonging 
or  in  any  wise  appertaining ;  and  further,  to  hold  within  the  same  manors  a 
court  leet  and  view  of  frank  pledge  of  all  the  tenants,  residents,  and  inhabitants 
of  the  hundred  within  such  respective  manors,"  &c.,  &c. 

The  Maryland  and  Virginia  estates  were  large,  extending  far  back  in  the 
country  from  their  fronts  on  the  Chesapeake  bay  or  its  tributaries,  near  which 
the  buildings  were  located.  Tide-water  was  at  every  cavalier  planter^s  door, 
and  ships  from  England  brought  him  his  annual  supplies  of  merchandise  in  ex- 
change for  his  crop  of  tobacco,  while  smaller  crafts  came  with  the  products  of 
the  New  England  fisheries  and  of  the  West  India  plantations,  to  barter  for  his 
tobacco,  cotton,  wheat,  or  com.  The  neighboring  waters  s wanned  with  mdny 
varieties  of  wild  fowl,  and  abounded  with  fish,  oysters,  soft  crabs,  and  turtle, 
while  in  the  woods  was  an  abundance  of  game. 

The  matision  houses,  each  of  which  had  its  name,  were  invariabl}'^  erected  on 
high  ground,  often  half  a  mile  from  the  water's  edge.  This  intervening  space 
was  gf^nerally  laid  out  as  a  garden  in  the  prim  style  of  those  days,  with  teiTaces 
and  arbors,  and  large  box  borders  lo  the  geometrically  shaped  parterres.  Neaily 
all  of  the  houses  were  built  of  hard  English  brick ;  and  the  iron-work,  with 
much  of  the  wood- work,  was  also  imported.  Entering  the  hall — so  we  are  told 
by  a  Virginia  antiquarian — one  saw  walls  covered  with  deer's  antlers,  fishing 
rods,  and  guns,  portraits  of  cavaliers  and  dames  and  children;  even  carefully 
painted  pictures  of  celebrated  race-horses,  on  whose  speed  and  bottom  many 
thousands  of  pounds  had  been  staked  and  lost  and  won  in  their  day  and  genera- 
tion. On  one  side  of  the  hall  a  broad  staircase  with  oaken  balustrade  led  to 
the  numerous  apartments  above }  and  on  the  opposite  side,  a  door  gave  entrance 
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into  the  great  dining-hall.  The  dining-room  was  decorated  with  great  elegance; 
the  carv^ed  oak  wainscot  extending  above  the  mantelpiece  in  an  unbroken  ex> 
panse  of  fniit8  and  flowers,  hideous  laughing  faces  and  armorial  devices  to  the 
cornice.  The  furniture  was  in  the  Louis  Quatorze  style,  with  carved  backs  to 
the  low-seated  chairs.  There  were  Chelsea  figures,  and  a  sideboard  full  of  plate, 
and  a  Japan  cabinet,  and  a  Kiddenninster  carpet,  while  in  the  great  fireplace  a 
few  twigs  crackled  on  huge  and  highly-polished  brass  andirons.  On  the  walla 
hung  pictures  of  gay  gallants,  brave  warriors,  and  fair  dames  whose  eyes  out- 
shone their  diamonds  j  and  more  than  one  ancestor  looked  grimly  down,  clad  in 
cuirass  and  armlets,  and  holding  in  his  mailed  hand  the  sword  which  bad  done 
bloody  sei-vice  in  its  time.  The  lady  portraits,  as  an  invariable  rule,  were  deco- 
rated with  sunset  clouds  of  yellow  lace ;  the  bright  locks  were  powdered,  and 
many  little  black  patches  set  off  the  dazzling  fainiess  of  the  rounded  chins. 

IS'ear  the  mansion  were  tenements  for  the  manager  and  the  overseers,  and 
comfortless  cabins  for  the  slaves.  It  is  said  by  a  distinguished  Virginia  writer, 
that  Colonel  John  Taylor,  of  the  Rappahannock  valley,  equally  distinguished 
in  the  account  of  the  past  century  as  a  farmer,  an  author,  and  as  a  statesman, 
was  the  first  to  ameliorate  the  condition  of  his  slaves.  ^*  He  built  commodious 
brick  dwellings  for  them,  and  accustomed  them  to  plank  floors,  glass  windows, 
and  decent,  civilized  habits  of  living.  He,  besides,  furnished  them  more  regu- 
larly and  abundantly  with  food  and  clothing  than  was  then  usual.  His  negroes 
multiplied  rapidly,  becadi  more  honest  and  industrious,  and  his  crops  increiied.^ 

There  was  yet  another  class  of  Virginia  colonistt? — the  pioneers— who  con- 
trasted strongly  with  the  cavalier  planters  and  then-  adherents.  Generally  speak- 
ing, they  were  yormger  sons,  unlucky  gamesters,  turbulent  spirits,  rejected  lovers, 
or  disbanded  soldiei-s,  who  turned  their  backs  upon  civilization  to  live  an  un- 
trammelled life  in  some  fertile  mountain  gap  or  rich  river  bottom.  Game  was 
plentiful,  and  they  were  hunters  rather  than  farmers,  sending  their  peltries  to 
market,  and  only  cultivating  enough  land  to  supply  their  wants.  This  unre- 
strained life  became  a  passion,  and  as  the  tide  of  civilization  advanced  west- 
ward, the  pioneers  would  leave  their  "settlements"  with  their  "improvements," 
to  seek  some  spot  in  the  wilderness  where  as  yet  no  white  man's  foot  had  trodden. 

Tobacco  became  the  staple  product  of  Virginia  soon  after  the  first  settlement 
of  the  British  colonists,  and  although  many  and  stringent  laws  were  enacted  to 
prevent  its  cultivation,  little  attention  was  paid  to  any  other  crops  beyond  what 
was  needed  for  home  consumption.  Attempts  were  made  to  encourage  other 
branches  of  rural  industry.  But  the  Virginia  land  owners  preferred  the  exhaust- 
ing tobacco  plants,  with  a  continuous  cropping,  shallow  ploughing,  and  no  sup- 
plies of  fertilizers,  until  every  particle  of  nomishment  had  been  di'awn  from  the 
•soil  by  the  plants,  or  washed  out  by  the  rains.  The  implements  used  were 
small  ploughs  and  heavy  hoes  ;  and  when  the  tobacco  had  been  gathered,  cured, 
and  packed  into  hogsheads,  these  were  rolled  to  the  nearest  inspection  wharf. 
The  roads  were  bad,  and  there  were  but  few  wagons,  so  a  pole  and  whiffletrees 
were  attached  to  each  hogshead  by  an  iron  bolt  driven  in  the  centre  of  each 
head,  and  it  was  converted  into  a  large  roller.  For  many  years  the  places  for 
deposit  and  inspection  of  tobacco  on  the  river  were  called  "  rolling  houses." 

King  James  the  First,  prompted  doubtless  by  his  antipathy  to  "  the  Virginia 
weed,"  and  "  having  understood  that  the  soil  naturally  yieldeth  store  of  excellent 
mulberries,"  gave  instructions  to  the  Earl  of  Southampton  to  urge  the  cultiva- 
tion of  silk  in  the  colony,  in  preference  to  tobacco,  "  which  brings  with  it  many 
disorders  and  inconveniences."  In  obedience  to  the  command,  the  earl  wrote  an 
express  letter  on  the  subject  to  the  governor  and  council,  in  which  he  desured 
them  to  compel  the  colonists  to  plant  mulberry  trees,  and  also  vines.  Accord- 
ingly, "as  early  as  the  year  1623,  the  colonial  assembly  directed  the  planting 
of  mulberry  trees;  and  in  1656  another  act  was  passed,  in  which  the  culture  of 
silk  is  described  as  the  most  profitable  conmiodity  for  the  country;  and  a  penalty 
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xTfien  pounds  of  tobacco  is  imposed  upon  every  planter  who  shall  fail  to  plant  at 
least  ten  mulberry  trees  for  every  hundred  acres  of  land  in  his  possession.  In 
the  same  year  a  premium  of  4,000  pounds  of  tobacco  was  given  to  a  person  as 
an  inducement  to  remain  in  the  country  and  prosecute  the  trade  in  silk ;  and  in 
the  next  year  a  premium  of  10,000  pounds  of  tobacco  was  offered  to  any  one 
who  should  export  oC200  worth  of  the  raw  material  of  silk."  About  the  same'iirae^ 
5,000  pounds  of  the  same  article  was  promised  ^Ho  any  one  who  should  produce 
1,000  pounds  of  wound  silk  in  one  year." 

The  act  of  1656,  coercing  the  planting  of  the  mulbeny  trees,  was  repealed  in 
the  year  1658,  but  was  renewed  two  years  after;  and  the  system  of  rewaids  and 
penalties  was  steadily  pursued  until  the  year  1666,  v*hen  it  was  deteimined  that 
all  statutory  provisions  were  thereafter  unnecessary,  as  the  success  of  divers  per- 
sons in  the  growtli  of  silk,  and  other  manufactures,  "  evidently  demonstrated  how 
beneficial  the  same  would  prove."  lliree  years  after,  legislative  encouiagements 
were  revived ;  but  subsequently  to  the  year  1669,  the  interference  of  goveniment 
seems  entirely  to  have  ceased.  The  renewal  of  the  premiums  after  the  act  of  the 
year  1658  was,  doubtless,  upon  the  recommendation  of  Charles  II;  for,  in  the 
year  1661,  among  the  instructions  given  to  Sir  William  Berkeley,  upon  his  reap- 
pointment as  governor,  and  while  in  England  on  a  visit,  the  king  recommended 
the  cultivation  of  silk,  and  mentioned,  as  an  inducement  to  the  colonists  to  attend 
to  his  advice,  "  that  he  had  formerly  worn  some  of  the  silk  of  Virginia,  which  he 
found  not  inferior  to  that  raised  in  other  countries."  lliis  remark  is  probably  tlie 
ground  of  the  tradition  mentioned  by  Beverly,  that  the  king  had  worn  a  robe  of 
Virginia  silk  at  his  coronation.  The  revived  encouragement  given  by  the 
colonial  l(^slature  to  the  culture  of  silk  had  the  desired  effect.  Mulberry  trees 
were  generally  planted,  and  the  rearing  of  silk- worms  formed  a  part  of  the  regular 
business  of  many  of  the  fanners.  Major  Walker,  a  member  of  the  legislatinre, 
produced  satisfactory  evidence  of  his  having  70,000  trees  growing  in  the  year 
1664,  and  claimed  tlie  premium.  Other  claims  of  a  like  tenor  were  presented  the 
same  session. 

Upon  the  settlement  of  Georgia,  in  1732,  the  culture  of  silk  was  also  contem- 
plated as  a  principal  object  of  attention,  and  lands  were  granted  to  settlers  on 
condition  that  they  planted  one  hundred  white  mulberry  trees  on  every  ten  acres 
when  cleared ;  and  ten  years  were  allowed  for  their  cultivation.  Trees,  seeds, 
and  the  eggs  of  silk- worms  were  sent  over  by  the  trustees,  to  whom  the  manage- 
ment of  the  colony  was  intrusted.  An  Episcopal  clergyman  and  a  native  of 
Piedmont  were  engaged  to  instruct  the  people  in  the  art  of  rearing  the  worms 
and  winding  the  silk ;  and  in  order  to  keep  alive  the  idea  of  the  silk  culture,  and 
of  the  views  of  the  government  respecting  it,  on  one  side  of  the  public  seal  was 
a  representation  of  silk-worms  in  then:  various  stages,  W'ith  this  appropriate 
motto,  ^^Hon  sihi  sed  aliis"  By  a  manuscript  volume  containing  "  the  account 
of  the  money  and  effects  received  and  expended  by  the  trustees  of  Georgia,"  it 
appears  that  the  first  parcel  of  silk  received  by  the  trustees  was  in  the  year  1735, 
when  eight  pounds  of  raw  silk  were  exported  from  Savannah  to  England.  It 
was  made  into  a  piece,  and  presented  to  the  queon. 

From  this  time  until  the  year  1750  there  are  entries  of  largo  parcels  of  raw 
silk  received  from  Georgia,  the  produce  of  cocoons  raised  by  the  inhabitants,  and 
brought  from  there,  at  established  prices,  by  the  agents  of  the  trustees,  who  had 
it  reeled  off  under  theur  direction.  In  the  year  1751,  a  public  filature  was 
erected  by  order  of  the  trustees.  "The  exports  of  silk  from  the  year  175t)  to 
1754,  inclusive,  amounted  to  $8,880.  In  the  year  1757,  one  thousand  and  fiuy 
pounds  of  raw  silk  was  received  at  the  filature.  In  the  year  1758  this  building 
was  consumed  by  fire,  with  a  quantity  of  silk  and  7,040  pounds  cocoons ;  bur. 
another  was  erected.  In  the  year  1759  the  colony  exported  upw^ards  of  10,00i> 
weight  of  raw  silk,  which  sold  two  or  three  shillings  higher  per  pound  than  that 
of  any  other  country."    According  to  an  official  statement  of  Wilham  Brown, 
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compt roller  of  the  customs  to  Savaiiiiali,  8,829  ]>oiinds  of  raw  silk  were  exported 
between  the  years  1755  and  1772,  inclusive.  Tbe  last  parcel  brought  fur  sale 
to  Savannah  was  in  the  year  1790,  when  upwards  of  two  hundred  weight  were 
purchased  for  exportation,  at  185.  and  26s.  per  pound. 

Some  attention  was  also  paid,  in  early  times,  to  the  culture  of  silk  in  South 
Carolina;  and  tlie  writer  has  been  informed  that,  during  a  certain  period,  it  was 
a  fashionable  occupation.  The  ladies  sent  the  raw  silk  produced  by  them  to 
England,  and  had  it  manufactured.  "In  the  year  1755,  Mrs.  Pinckney,  the 
same  lady  who,  about  ten  years  before,  had  introduced  the  indigo  plant  into 
South  Carolina,  took  with  her  to  England  a  quantity  of  excellent  silk  which  she 
had  raised  and  spun  in  the  vicinity  of  Charleston,  sufficient  to  make  tlireo  com- 
plete dresses ;  one  of  them  was  presented  to  the  Princess  Dowager  of  Wales,  and 
another  to  Lord  Chesterfield.  They  were  allowed  to  be  equal  to  any  silk  ever 
imported.  The  third  dress — ^given  to  her  daughter,  Mrs.  Harry — was  remark- 
able for  its  beauty,  firmness,  and  strength."  The  quantity  of  raw  silk  exported 
was  small;  for,  during  six  yeare,  only  251  pounds  were  entered  at  the  custom- 
house.  The  quality  of  it  was  excellent;  according  to  the  certificate  of  Sir 
Thomas  Lambc,  the  eminent  silk  manufacturer,  it  had  as  much  strength  and 
beauty  as- the  silk  of  Italy.  At  New  Bordeaux,  a  French  settlement,  seventy 
miles  above  Augusta,  the  people  supplied  much  of  the  high  country  with  sewing 
silk  during  the  war  of  the  Ecvolution. 

The  cultmc  of  silk  in  the  American  colonies  of  Great  Britain  was  especially 
promoted  by  the  London  Society  for  the  Encouragement  of  Arts,  Commerce,  and 
Manufactures.  The  fii-st  premiums  offered  were  in  1755;  ^*ten  pounds  to  the 
person  who  shall  plant  and  properly  fence  the  gi*eatC8t  number  of  white  mul- 
berry trees  on  his  own  plantation,  five  pounds  to  the  second  greatest  number, 
and  three  pounds  for  the  thu'd  greatest  number."  These  premiums  were  awarded, 
and  the  next  year  they  were  offered  for  Camlina  as  well  as  for  Georgia. 

In  1757,  a  premium  for  the  silk  itself  was  substituted  in  the  place  of  that  for 
mulberry  trees,  and  advertised  in  the  following  manner :  "The  production  of  silk 
in  our  American  colonies  being  undoubtedly  a  proper  object  of  encouragement, 
as  it  must  tend  greatly  to  the  advantage  of  those  colonies,  and  prove  highly 
beneficial  to  tlie  mother  countiy,  by  promoting  a  very  valuable  branch  of  its 
manufactures,  in  order  to  forward  tho  same,  by  such  bounties  as  may  operate,  in 
equal  proportion,  to  the  benefit  of  the  poorest  as  well  as  the  richest  planter,  the 
society  propose  to  give,  for  every  ]>ound  weight  of  cocoons  produced  in  the  pro- 
vince of  Georgia,  in  the  year  1757,  of  a  hai*d,  weighty,  and  good  substance, 
wherein  one  w\»mi  has  only  spun,  three  pence ;  for  every  pound  of  cocoons, 
produced  in  the  same  year,  of  a  weaker,  lighter,  spotted  or  bruised  quality,  though 
one  worm  has  only  spun  in  them,  two  pence;  for  every  pound  of  cocoons,  pro- 
duced in  tho  same  \xai*,  wherein  two  womis  have  interwoven  themselves,  one 
penny."  These  promi ums  were  again  offered  in  1758,  for  the  provinces  of  Georgia, 
Connecticut  and  Pennsylvania. 

In  1759  the  same  premiums  were  offered  for  Georgia,  and  "  for  every  pound 
weight  of  merchantable  raw  silk  raised  and  produced  in  tho  colonies  of  Connec- 
ticut, Pennsylvania,  and  North  Carolina,  in  the  year  1760,  two  shillings  and 
sixpence."  And,  ^'  Whereas,  the  object  and  intention  of  the  society,  in  giving 
the  above  mentioned  premiums,  were  to  encom-age,  as  far  as  in  them  lay,  the  im- 
portation into  this  country  [England]  from  our  colonies  of  this  valuable  material  of 
manufacture,  which  was  there  imported,  at  a  great  expense,  from  foreign  nations; 
in  order  to  promote  that  end,  for  the  mutual  benefit  of  tho  mother  countiy  and 
the  colonies,  the  society  agree  to  s^ive  a  further  premium  of  one  shilling  for  eveiy 
pound  of  raw  silk  imported  into  lOngland  from  the  said  colonies  of  Connecticut, 
Pennsylvania,  and  North  Carolina."  All  these  premiums  were  continued  to  he 
advertised  to  the  year  1762.  Another  additional  one  was  then  resolved  upon  for 
this  article.     It  was,  "  For  tho  greatest  quantity  of  good  merchantable  raw  silk, 
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not  less  than  one  hundred  pounds  weight,  produced  in  any  of  the  British  Amer- 
ican colonies,  and  imported  into  the  port  of  London,  one  hundred  pounds ;  but 
Greorgia,  South  Carolina,  North  Carolina,  Connecticut,  and  Pennsylvania  arc 
excepted,  those  colonies  having  a  particular  premium.  For  the  next  greatest 
quantity,  not  less  than  fifty  pounds  weight,  lifty  pounds." 

Cotton,  which  is  the  staple  of  the  southern  States  settled  l>y  Virginians,  was 
first  grow^n  by  the  early  colonists  in  1621,  but  it  was  not  an  article  of  gen- 
eral home  consumption  or  of  export  for  many  years.  In  1748  seven  bags  of 
cotton-wool,  valued  at  <£3  lis,  5d,  a  bag,  were  among  I  ho  exports  of  Charles- 
ton, South  Caiolina;  and  after  the  llevohition  the  growth  and  exportation  of  the 
sea  island  cotton  was  commenced,  seed  having  been  obtained  fiom  one  of  the 
leeward  isles.  Originally  the  cotton  v/as  separated  from  the  seed  with  the  lin- 
gers, and  afterwards  there  were  several  contrivances  used,  among  them  the  em- 
ployment of  a  long  bow  fitted  with  a  number  of  strings,  which,  being  vibrated 
by  the  blows  of  a  wooden  mallet  while  in  contact  with  a  l)unch  of  cotton,  shook 
the  seed  and  dust  from  the  mass.  In  1742  JM.  Dubreuil,  a  wealtliy  planter  of 
New  Orleans,  invented  a  cleaning-machine,  which  was  so  far  successful  as  to  give 
quite  an  impulse  t©  the  cotton  cultm*e  in  Jjouisiana,  and  several  other  inventions 
were  subsequently  used  in  other  sections  of  the  south,  but  none  of  them  accomplished 
the  desired  work.  In  1794,  Eli  Whitney,  a  native  of  Massachusetts,  then  residing 
in  Georgia,  discovered  the  saw-gin,  which  completely  removes  all  extraneous 
matters  without  injury  to  the  fibre,  and  enables  a  man  to  clean  three  hundred 
pounds  a  day  instead  of  one  pound,  as  he  had  been  able  to  do  by  hand.  This 
wonderful  labor-saving  machine  has  exerted  an  influence  on  the  industiial  inter- 
ests of  the  world,  and  has  placed  cotton  foremost  among  our  national  exports. 

The  production  of  wine  in  the  Atlantic  colonies  was  believed  to  be  practicable 
by  many  of  the  early  settlei*s,  and  several  of  the  governors  endeavored  to  encour- 
age the  planting  of  vineyards.  In  1758,  the  London  Society  for  the  Encourage- 
ment of  Arts,  Commerce,  and  Manufactures  proposed  the  following  premium  for 
the  wine  itself:  "As  producing  wines  in  our  American  colonies  will  be  of  great 
advantage  to  those  colonies,  and  also  to  this  kingdom,  it  is  proposed  to  give  to 
that  planter,  in  any  of  our  said  colonies,  wlio  shall  fast  produce,  within  seven 
years  from  the  date  hereof,  from  his  ov>^n  plantation,  five  tons  of  white  or  red 
wine,  made  of  grapes,  the  produce  of  these  colonies  only,  and  such  as,  in  the 
opinion  of  competent  judges,  appointed  by  the  society  in  London,  shall  be  deemed 
deserving  the  reward — ^not  less  than  one  ton  thereof  to  be  imported  at  London — 
one  hundred  pounds."  This  premium  was  continued  to  be  advertised  to  1765, 
the  period  appointed  for  bringing  in  the  claims,  and  then  dropped.  After  the  year 
1759,  a  nofa  bene  was  added  to  the  advertisement,  which  expressed,  "that  the 
method  of  cultivating  vines  for  wines  and  the  manner  of  making  wines  in  different 
countries  were  to  be  found  in  Miller's  Dictionary,  edit.  1758." 

In  1762  the  society  announced :  "  A  premium  of  two  hundred  pounds  will  be 
given  for  the  greatest  number,  not  less  than  five  hundred,  of  the  plants  of  the 
vines  which  produce  those  sorts  of  wines  now  consumed  in  Great  Britain,  which 
shall  have  been  properly  planted,  and  effectually  fenced,  secured,  and  cultivated 
within  anv  of  the  British  colonies  upon  the  continent  of  North  America,  to  the 
northward  of  the  river  Delawaie,  considered  as  one  district,  between  the  1st  of 
April,  1762,  and  the  1st  of  April,  1767;  and  fifty  pounds  for  the  next  greatest 
quantity,  not  less  than  one  hundred  plants."  Similar  premiums  were  offered  "for 
any  of  the  British  colonies  on  the  continent  of  North  America  to  the  southward 
of  the  river  Delaware."  In  1763,  the  society  thought  proper  to  continue  the 
premiums  for  planting  vines  in  the  colonies  to  the  southward  of  the  river  Dela- 
ware, and  the  Bermuda  islands,  to  the  year  1768.  In  1765,  they  also  proposed 
to  give  additional  premiums  of  two  hundred  pounds,  and  fifty  pounds,  under  the 
like  limitations,  for  planting  the  same  quantity  of  \anes,  actually  producing  the 
grapes,  which  yield  those  sorts  of  wines  now  consumed  in  Great  13ritain,  between 
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the  1st  of  April,  1768,  and  the  1st  of  March,  1770.  These  thoy  extended  to 
the  three  several  districts,  as  in  the  former  premium  of  1762.  After  that  date, 
no  premiums  for  either  vineyards  or  vines  were  offered. 

The  memoirs  of  the  society,  published  in  1769,  say:  "The  first  account  of 
the  success  of  the  premiums  for  wines  was  in  1763,  when  Mr.  Carter  sent  a  dozen 
bottles  of  two  kinds  of  wine,  fi'om  grapes  which  grew  in  vineyards  of  his  own 
planting  in  Virginia.  The  one  of  these  kinds  was  the  product  of  vines  brought 
from  Europe ;  the  other  of  the  American  wild  vines.  They  were  both  approved 
as  good  wdnes ;  and  the  society  gave  their  gold  medal  to  Mr.  Carter,  as  the  first 
who  had  made  a  spuited  attempt  towards  the  accomplishment  of  their  views 
respecting  wine  in  America.  In  1767,  there  were  claims  made  for  the  premiums 
on  planting  vines,  both  from  the  districts  to  the  southward  and  northward  of 
the  river  Delaware.  But  the  form  of  certification  of  that  to  the  southward  not 
being  conformable  to  the  advertisement,  the  claim  was  not  allowed.  There 
were  two  claims  for  that  of  the  northward ;  but  the  claimant  who  had  planted  the 
greatest  number  of  vines  having  also  failed  in  some  essential  points  of  certifica- 
tion, the  premium  was  adjudged  to  the  other.  However,  in  consideration  of  his 
having  planted  so  great  a  number  of  vines  as  two  thousand  one  hundred,  the 
society  thought  fit  to  give  him  a  gold  medal.  The  society,  tht^reforo,  at  the 
expense  of  two  hundred  pounds,  and  two  gold  medals,  besides  what  they  may 
pay  on  account  of  others,  nave  fully  succeeded  in  their  attempts  to  introduce  the 
cultivation  of  the  European  vines  into  America." 

The  London  Society  for  the  Encom-agement  of  Arts,  Sciences,  and  Manufac- 
tures also  offered  premiums  for  hemp,  opium,  olives,  pot  and  pearl  ashos,  barilla, 
logwood,  scammony,  (produced  from  the  Convolvtihts  Scammonia,)  myrtle  wax, 
(produced  from  the  candleberry  mjnrtle,)  saraaparilla  root,  and  gum  from  tiio 
persimmon  tree.  It  was  thought  that  this  gum  might  take  the  place  of  gum- 
arabic,  and  directions  were  given  for  gathering,  but  it  was  avscertaincd  that  the 
cost  would  be  three  shillings  sterling  a  pound,  and  as  gum-arabic  could  bo  hvonght 
at  London  for  less  than  one-sixth  of  that  price,  the  premiums  v.ero  discontinued 
after  having  been  offered  for  three  years. 

The  British  Parliament  granted  considerable  suma  of  money,  at  different  times, 
to  encourage  the  growth  of  silk,  indigo,  and  other  agricultural  crops.  At  the 
same  time,  the  North  American  colonists  were  obliged  to  send  all  their  domestic 
products  to  England,  and  they  wero  not  allowed  to  purchase  the  manufactures  of 
any  foreign  country  unless  they  came  through  a  British  port. 

THE   FRENCH  COLONISTS. 

While  the  tide-water  region  of  the  Atlantic  coast  was  being  colonized,  from  the 
Penobscot  to  the  Altamaha,  by  the  British,  by  the  Dutch,  and  by  the  Swedes, 
the  French  ascended  the  St.  Lawrence  and  the  great  lakes,  crossed  to  the  head- 
waters of  the  Mississippi,  and  descended  that  river  to  its  mouth.  They  were 
explorers,  not  settlers,  and  when  they  established  posts  it  was  for  hunting,  rather 
than  agriculture.  Theii*  leaders,  stamped  with  martial  virtues  and  martial  faults, 
ambitiously  endeavored  to  grasp  the  entire  western  continent  rather  than  to  cul- 
tivate a  portion  of  it,  and  the  historian's  account  of  their  adventures  is  a  romance. 
Plumed  helmets  gleamed  in  the  shade  of  the  forests  which  bordered  the  lakes  and 
rivers  of  what  was  then  the  far  west,  and  priestly  vestments  wero  to  be  seen 
around  the  fitful  light  of  the  camp-fires.  Men  of  courtly  nurture,  hcire  to  the 
polish  of  a  far-reaching  ancestry,  established  their  ^^seiguories"  hero  and  there, 
but  paid  little  attention  to  the  cultivation  of  the  soil. 

Louisiana  was  the  only  French  colony  in  which  especial  attention  was  paid  to 
agricultural  pursuits.  A  variety  of  crops  wero  tried,  successively,  but  none 
proved  as  remimerative  as  the  sugar-cane,  which  had  been  taken  from  India  to 
Spain  by  the  Saracens,  thence  to  '^IcudiclriiLj  and  thence  to  the  West  India  islands. 


Plate  XXXYI. 


AGRICULTURE  OF  THE  UNITED  STATES.         511 

In  1751,  a  Frenoli  transport,  having  on  board  two  hundred  troops  for  the  gar- 
rison of  the  colony  of  Louisiana,  touched  at  St.  Domingo.  The  Jesuits  located 
in  the  bay  of  Port-au-Prince,  obtained  leave  to  send  on  board,  for  their  branch 
establishment  at  New  Orleans,  a  supply  of  cane,  with  a  few  negroes  used  to  its 
cultivation  and  the  manufacture  of  suear.  These  canes  were  landed  and  planted, 
but  for  several  years  the  Jesuits,  and  those  to  whom  they  gave  canes,  were  equally 
unsuccessful  either  in  their  cultivation  or  in  the  manulacture  of  sugar. 

A  quaint  engraving,  executed  in  Gennany,  represents  the  process  of  manufac- 
tnre.  The  cane  was  stripped  of  its  leaves  and  ground,  or  rather  crushed,  by  a 
heavy  stone  made  to  revolve  by  manual  force.  The  expressed  juice,  after  hav- 
ing been  boiled  in  a  cauldron,  was  ladled  into  large  stone  jars,  which  were  ex- 
posed to  the  rays  of  the  sun  until  the  sugar  crystallized.  The  engraving  so  fully 
illustrates  the  process  that  it  has  been  reproduced  for  this  volume. 

In  1764  the  Chevalier  De  Mazan  tried  the  experiment  on  his  plantation,  on 
the  opposite  shore  of  the  Mississippi  river,  with  more  success.  In  the  following 
year  Destrehan  (then  treasurer  of  the  King  of  France  in  the  colony)  and  several 
other  planters  put  up  works  below  the  city,  on  the  left  bank,  but  with  the  same 
result.  The  planters  were  disheartened,  and  in  1769  the  manufacture  of  sugar 
in  Louisiana  was  entirely  abandoned,  and  the  planters  turned  their  attention  to 
the  cultivation  of  indigo,  cotton,  tobacco,  rice,  com,  &c.  A  few  small  gardeners 
continued  the  planting  of  sugar-cane  in  the  neighborhood  of  the  city,  w^ch  they 
retailed  in  the  market  for  the  use  of  children,  or  expressed  the  juice,  making 
sirup,  which  they  sold  in  bottles.  More  than  twenty-five  years  elapsed  before 
fortner  efforts  were  made  in  its  cultivation. 

In  1791  A.  Mendez,  of  New  Orleans,  purchased  the  apparatus,  land,  &c.,  which 
now  forms  a  part  of  the  Oluren  plantation,  at  Ten-e  aux  Boeufs,  below  the  city, 
and,  nothing  daunted,  resolved  to  carry  on  the  manufacture  of  sugar.  Ho  secured 
the  services  of  M.  Mono,  who  had  gained  some  experience  in  the  manufactiu-e  at 
St.  Domingo.  He  was  more  successful;  and  at  a  grand  dinner  with  Don  Reindin, 
(then  Spanish  Intendant  of  Louisiana,)  given  to  the  public  authorities  of  New 
Orleans,  he  exhibited  as  a  curiosity  a  few  small  loaves  of  refined  sugar,  the  first 
ever  produced  in  Louisiana. 

In  1792  Etienne  Bord,  a  planter  living  a  few  miles  above  the  city,  finding  his 
indigo  crops  a  failure,  determined,  as  a  dernier  resort,  to  try  the  cultivation  of 
sugar.  At  length,  in  1795,  hii  success  was  partial,  and  in  the  following  year, 
under  the  auspices  of  Morie,  it  was  rendered  complete.  He  was  induced  to 
make  further  improvements  and  essay  new  experiments,  until  he  fully  established 
this,  one  of  the  most  productive  branches  in  Louisiana. 

At  that  time  there  were  but  two  varieties  of  cane  in  Louisiana — the  Malabar 
or  Bengal,  and  the  Otaheite;  these  have  disappeared,  or  nearly  so,  and  have 
given  place  to  the  pnrple  or  red-ribbon  cane  of  Java  or  Batavia.  The  Dutch 
introduced  it,  about  the  middle  of  the  last  centurj^,  to  St.  Eustatius,  Cura^oa, 
Guiana,  and  Surinam,  whence  it  spread  all  over  the  West  Indies  and  over  a  por- 
tion of  the  South  American  continent. 

In  181 4  an  American  schooner  impoi-tcd  a  few  bundles  of  this  cane  into  Georgia, 
and  in  1817  about  a  dozen  of  these  plants  were  brought  to  New  Orleans  by  John 
Joseph  Coiron,  who  planted  them  in  his  garden  at  Terre  aux  Boeufs.  Meeting 
with  the  most  gratifying  success  in  their  cultivation,  Mr.  Coiron,  in  1825,  imported 
a  sloop  load  from  Savannah,  which  he  planted  on  his  estate,  kno\\Ti  as  the  St.  Sophie 
plantation,  about  thi4y-six  miles  below  the  city.  Thence  originated  the  ribbon- 
cane,  or  Javanese,  now  most  generally  grown  throughout  Louisiana  and  Texas. 

The  French  were  the  first  to  collect  agricultural  statistics  on  this  continent. 
The  governors  of  Canada  and  of  Louisiana,  from  the  year  1689  until  the  termin- 
ation of  the  French  rule  in  those  colonies,  obtained  every  year  the  number  of 
acres  cultivated,  the  amount  of  crops  raised,  the  number  of  horses,  cows,  sheep, 
and  swine,  and  the  success  which  attended  the  cultivation  of  new  arops  introduced 
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by  order  of  the  homo  government.     These  interesting  agricultural  statistics,  with 
the  exception  of  a  few  missing  years,  are  now  in  tho  archives  of  France. 

THE   REVOLUTIONARY   PESIOD. 

The  American  colonists  not  only  subdued  the  wilderness,  but  conquered  its 
savage  occupants  and  earned  on  expensive  wars,  fighting  bravely  at  Quebec 
and  at  Louisbourg,  at  Ticonderoga  and  at  ITort  Duquesne.  As  they  advanced 
in  civilization  attempts  were  made  to  improve  their  cultivation  of  the  soil,  being 
stimulated  by  the  premiums  offered  in  England.  In  1747  Jared  Elliot,  a  Con- 
necticut clergyman,  published  a  useful  work  on  field  husbandry,  and  tho  invoices 
of  the  London  tobacco  factors  show  that  there  was  a  demand  for  the  works  of 
Jethro  Tull  by  tho  Virginia  planters. 

When  Dr.  Franklin  went  to  England,  as  the  agent  of  Pennsylvania,  he  was  not 
unmindful  of  its  greatest  interest,  and  he  sent  home  for  distribution,  in  1770,  seeds, 
mulberry  cuttings,  silkworms'  eggs,  &c.,  thus  initiating  that  system  of  govern- 
ment supply  which  has  been  productive  of  such  important  results. 

The  glorious  aid  given  by  the  planters  and  farmers  in  the  revolutionary  strag- 
gle of  1776  forms  a  bright  chapter  in  the  annals  of  American  agriculture.  Had 
wo  had  many  large  cities  then,  as  now,  it  is  doubtful  if  independence  would  have 
been  declared,  for  we  should  have  been  so  accessible  to  attack  that  it  would  have 
been  madness  to  have  commenced  that  ** resistance  to  tyrants"  which  is  "obedi- 
ence to  God."  As  it  was,  tories  abounded  in  the  cities,  each  of  which  was  m 
turn  occupied  by  the  red-coats;  and  all  must  admit  that  British  power  was  pros- 
*trated  on  this  continent  by  the  hard-handed  operatives  of  iron  nerve,  a  majority 
of  them  yeomen,  who  left  their  ploughs  in  tho  furrows  to  aid  the  farmer  of  Mount 
Vernon  in  unyoking  their  land  from  tyranny.  In  reealling  the  patriotic  devotion 
of  our  forefathers,  which  has  since  been  imitated  again  and  again  when  the  war 
tnimpet  has  been  heaid  in  the  land,  let  us  bear  in  mind  that  when  Rome— that 
victorious  imperial  mother  of  nations — suffered  her  noble  urban  citizens  to  "  crush 
out"  the  cultivators  by  unjust  taxation  and  the  free  admission  of  agricultural 
products,  her  power  began  to  wane.  Long  before  the  race  of  the  patricians  had 
become  extinct,  the  free  cultivators  had  disappeared  from  the  fields,  leaving  no 
recruits  for  the  qnce  victorious  cohorts,  who  now  fled  before  the  invading  Groths. 
Truly  Goldsmith  said — 

"Princes  or  kings  msv  flourish  or  may  fade, 
A  breath  can  make  them  as  a  breath  has  made ; 
But  a  bold  yeomanry,  their  country*8  pride. 
When  once  destroyed  can  never  be  supplied." 

General  Washington,  while  "  first  in  war,"  never  "  virtually  ceased,"  we  are 
told  by  Irving,  "to  be  the  agriculturist.  Throughout  all  his  campaigns  he 
had  kept  himself  informed  of  tho  course  of  rural  aifairs  at  Mount  Vernon.  By 
means  of  maps,  on  which  every  field  was  laid  down  and  numbered,  he  was 
enabled  to  give  directions  for  their  several  cultivation,  and  receive  account  of 
their  several  crops.  No  hurry  of  affairs  prevented  a  correspondence  with  his 
overseer  or  agent,  and  he  exacted  weekly  reports.  Thus  his  rural  were  inter- 
woven with  his  military  cares;  the  agriculturist  was  mingled  with  the  soldier; 
and  those  strong  sympathies  with  the  honest  cultivators  of  the  soil,  and  that  pa- 
ternal care  of  their  interests,  to  be  noted  throughout  his  military  career,  may  be 
ascribed,  in  a  great  measure,  to  the  sweetening  influence  of  Mount  Vernon." 

The  deplorable  condition  of  the  agriculture  of  the  republic  was  not  unnoticed 
by  the  "  fathers  of  the  country."  Washington  commenced  maldng  experiments 
on  his  farm  at  Mount  Vernon,  and  John  Adams  on  his  farm  at  Quincy,  and 
Jefferson  on  his  estate  at  Monticello.  Many  of  the  reverend  clergy  made  their 
parsonage  farms  and  glebe  lands  models  to  the  counties  round,  and  there  was  a 
great  demand  for  agricultural  literature.     Mr.  Jefferson  also  exercised  his  rae- 
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honical  tastes  in  improving  the  mouldboard  of  ploughs,  which  he  after wavdB 
^apted  to  an  improved  plough  sent  him  hy  the  agricultural  society  of  the 
lopartment  of  the  Seine,  in  France.  His  son-m-law,  Mr.  Randolph,  whom  Mr. 
Tefferson  thought  the  best  farmer  in  Virginia,  invented  a  side-hiU  plough,  adapt- 
d  to  the  hilly  regions  of  that  State,  and  designed  to  tmn  horizontally  in  the 
arae  direction  the  sides  of  steep  hills,  which,  in  northern  Europe,  was  eflPected 
►y  a  shifting  mouldboard,  constituting  the  variety  called  tum-WTCst  ploughs. 
Colonel  Randolph's  plough  was  made  with  two  wings  welded  to  the  same  bar^ 
tdth  their  planes  at  right  angles  to  each  other,  so  that  by  turning  the  bar  adjusted 
0  an  axis  either  wing  could  be  laid  flat  on  the  ground,  while  the  other,  standing 
ertically,  served  as  a  mouldboard.  Mr.  Jefferson  advocated  an  adherence  to 
cientific  principles  in  the  construction  of  the  plough.     Perhaps  the  first  attempt 

0  caiTy  out  these  suggestions  was  made  by  Robert  Smith,  of  Pennsylvania,  who 
Dok  out  the  first  patent  for  the  mouldboard  alone  of  a  plough.  It  was  of  cast- 
:on,  and  became  the  foundation  of  many  hundred  improvements  of  later  date. 

Peace  spread  her  wings  over  the  new-bom  republic,  and  her  soldiers,  like  Cin- 
innatus,  returned  to  their  farms.  But  while  then:  Spaitan-like  virtues  and  do- 
lostic  manners  were  worthy  of  high  commendation,  little  can  be  said  in  praise 
f  then:  system  of  agriculture.  Buildings,  stock,  implements,  and  tools  were 
like  inferior,  and  there  were  obstacles  and  prejudices  against  an  **  innovation'' 

1  the  established  routine  of  practice.  The  meadows  were  left  undrained,  and 
be  exhausted  uplands  bore  but  scanty  crops,  and  were  abandoned  to  weeds  under 
lie  mistaken  idea  of  fallow-rests.  Farmers  were  obliged  to  leave  their  wom- 
ut  soil  and  seek  new  fields  in  the  uncleared  forests,  and  it  has  been  well  said  ^ 
liat  oven  the  most  successful  cultivators  knew  as  little  of  the  chemistry  of  agri-  • 
olture  as  of  the  problems  of  astronomy.  The  farmer  who  ventured  to  make 
xperiments,  to  strike  out  new  paths  of  practice,  or  to  adopt  new  modes  of  cul- 
ire,  subjected  himself  to  the  ridicule  of  a  whole  neighborhood.  For  many 
ears,  therefore,  the  same  routine  of  farm  labor  had  been  pursued  in  the  older 
Bttlements,  the  son  planting  just  as  m*any  acres  of  corn  as  his  father  did  **  in  the 
Id  of  the  moon,"  using  the  same  number  of  oxen  to  plough,  and  getting  in 
is  crops  on  the  same  day,  after  having  hoed  them  the  same  number  of  times 

s  his  father  and  grandfather  did.  The  rotation  of  crops  was  almost  unknown ; 
lie  value  of  manures  was  little  regarded;  labor-saving  implements  were  never 
bought  of,  and  the  undersized  horses,  cattle,  and  sheep  were  so  badly  cared  for 
uring  the  winter  that  they  cast  but  faint  shadows  in  the  spring. 

The  Spanish  government,  which  then  exorcised  jurisdiction  over  Louisiana 
nd  Arkansas,  aided  several  attempts  to  form  colonies  there,  which  would  supply 
er  West  India  islands  with  flour,  and  her  naval  ropewalks  with  hemp.  Trans- 
ortation,  lands,  provisions,  and  seed  were  bountifully  supplied,  and  the  pre- 
mptive  system  was  thus  inaugurated  in  the  great  Mississippi  valley.  The 
"ongress  of  the  United  States  soon  aftei*wards  began  to  enact  laws  for  the  benefit 
f  settlers,  which  have  enabled  hundreds  of  thousands  to  obtain  mral  homes, 
nd  to  thus  develop  the  agricultural  resom'ces  of  our  fertile  prairies  and  forests. 

AGRICULTURAL   SOCIETIES. 

In  1785  a  "Society  for  promoting  agriculture"  was  formed  in  Philadelphia  by 
rofcssional  gentlemen,  merchants,  and  a  few  owners  of  farms,  who  were  con- 
inced  of  the  necessity  for  agricultural  improvement.  Similar  associations  were 
oon  afterwards  formea  at  Charleston,  South  Carolina,  in  the  city  of  New  York, 
nd  in  Boston,  Massachusetts,  all  of  which  advanced  the  interests  of  agriculture 
1  their  neighborhood.  At  first  these  societies  were  ridiculed  by  the  practical 
axmers ;  but  it  was  soon  discovered  that  their  transactions  contained  much 
aluable  infoiTaation.  The  great  improvers  of  agricultm^e— and  the  remaik  is 
lot  peculiar  to  this  pursuit — ^have  been  for  the  most  part  those  who  have  brought 
33 
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to  bear  on  it  the  analogies  and  perceptions  derived  from  other  arts ;  a  class  of 
men  of  whom  Middleton  remarks  **  that  they  form  the  most  intelligent  and  ac- 
curate of  husbandmen.  Like  converts  in  religion,  they  have  more  zeal  and 
fewer  prejudices  to  simnount  than  those  who  have  been  bri)Ught  up  in  it  frrnn 
their  infancy.  Their  indefatigable  attention  makes  more  than  amends  for  their 
ignorance  of  minutiae ;  and  having  been  at  the  pains  to  acquire  a  knowledge  of 
the  theory  of  their  new  pursuit,  they  establish  their  ideas  on  rational  principles.'^ 

On  the  4th  of  July,  1785,  General  Washington  was  dieted  an  honorary 
member  of  the  Philadelphia  Society  for  the  Promotion  of  Agricultiu*e,  recently 
established  at  what  was  then  the  seat  of  government,  in  the  proceedings  of 
which  he  always  afterwards  expressed  a  deep  interest.  Agriculture  was  a 
favorite  topic  in  his  voluminous  currespondenoe ;  and  among  those  from  whom 
be  sought  rural  information  were  Arthur  Young  and  Sir  John  Sinclair,  of  Eng- 
land. A  perusal  of  the  proceedings  of  the  British  Board  of  Agricuhure, 
founded  by  Sh:  John  Sinclair,  evidently  inspired  General  Washington  with  a 
desire  to  see  a  similar  institution  established  in  the  United  States,  although 
he  was  aware,  from  the  opposition  manifested  against  all  new  or  federal  meas- 
ures, that  it  might  not  be  popular.  In  reply  to  a  suggestive  inquiry  made 
by  Sir  John  Sinclaur,  General  Washington  wrote,  on  the  20th  of  July,  1794: 
^'  It  will  be  some  time,  I  fear,  before  an  agricultural  society,  with  congressional 
aid,  will  be  establibhed  in  this  country.  We  must  walk,  as  other  countrieB  have, 
before  we  can  run.  Smaller  societies  must  prepare  the  way  for  greater ;  but  with 
the  lights  before  us,  I  hope  we  shall  not  be  so  slow  in  maturation  as  older 
nations  have  been.  An  attempt,  as  you  will  perceive  by  the  enclosed  outlineB 
of  a  plan,  is  making  to  establish  a  Stat«  society  in  Pennsylvania  for  agricultural 
improvements.  If  it  succeeds,  it  will  be  a  step  in  the  ladder ;  at  present  it  is 
too  much  in  embryo  to  decide  upon  a  result."  In  a  letter  to  the  same  dis- 
tinguished agriculturist,  dated  July  10,  1795,  General  Washington  wrote: 
"  1?  rom  the  tirst  intimation  you  were  pleased  to  give  me  of  this  institution,  I 
conceived  the  most  favorable  ideas  of  its  utility,  and  the  more  I  have  seen  and 
reflected  upon  the  plan  since,  the  more  convinced  I  am  of  its  importance  in  a 
national  point  of  view,  not  only  to  your  own  country,  but  to  all  others  which 
are  not  top  much  attached  to  old  and  bad  habits  to  forsake  them,  and  to  new 
countries  that  are  just  beginning  to  form  systems  fur  the  improvement  of  their 
husbandry." 

In  September,  1786,  Su-  John  Sinclair  again  urged  upon  his  illustrious  cor- 
respondent the  establishment  of  a  central  agricultural  association.     "  The  peo- 
ple of  this  country,"  he  wrote,  "as  well  as  of  America,  learn,  with  infinite  regret,     i 
that  you  propose  resigning  your  situation  as  President  of  the  United  States.    I     I 
shall  not  enter  into  tne  discussion  of  a  question  of  which  I  am  incompetent  to     i 
judge ;  but  if  it  be  so,  I  hope  that  you  will  recommend  some  agricultural 
establishment  on  a  great  scale  before  you  quit  tho  reins  of  government    By 
that  1  mean  a  board  of  agriculture,  or  some  similar  institution,  at  Philadelphia, 
with  societies  of  agriculture  in  the  capital  of  each  State  to  correspond  with  it. 
Such  an  establishment  would  soon  enable  tho  fannera  of  America  to  acquire 
agricultural  knowledge,  and,  what  is  of  equal  importance,  afford  them  the  means 
of  communicating  what  they  have  learnt  to  their  countrj^men." 

This  suggestion  was  warmly  seconded  by  Colonel  Timothy  Pickering,  of 
Massachusetts,  then  Secretary  of  State,  who  had,  during  a  temporary  residence 
in  Pennsylvania,  been  elected  the  first  secretary  of  the  PJiiladelphia  Society  for 
the  Promotion  of  Agriculture,  and  who  was  a  zealous  advocate  of  concert  of 
action  among  agricultimsts.  The  "Farewell  Address"  had  been  published.  In 
the  President's  speech,  delivered  on  the  7th  of  December,  1796,  when  Washing- 
ton met  the  two  houses  of  Congress  for  the  last  time,  he  said  :  "  It  will  not  bo 
doubted  that,  with  reference  to  either  individual  or  national  welfare,  agriculture 
is  of  primary  importance.     In  proportion  as  nations  advance  in  population  and 
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other  circnmstances  of  maturity;  this  tmtb  becomes  more  apparent,  and  renders 
the  cultivation  of  the  soil  more  and  more  an  object  of  pnblic  patronage.  Insti 
tutions  for  promoting  it  grow  up  supported  by  the  public  purse,  and  to  wbat 
object  can  it  be  dedicated  with  greater  propriety !  Among  the  means  which 
have  been  employed  to  this  end,  none  have  been  attended  with  greater  success 
than  the  establishment  of  boards  composed  of  proper  characters,  charged  with 
collecting  and  diffusing  information,  and  enabled,  by  premiums  and  small 
pecuniary  aids,  to  encourage  and  assist  a  spirit  of  discovery  and  improvement. 
This  species  of  establishment  contributes  doubly  to  the  increase  of  improve- 
ment by  stimulating  to  enterprise  and  experiment,  and  by  drawing  to  a  common 
centre  the  results,  everywhere,  of  individual  skill  and  observation,  and  spread- 
ing them  thence  over  the  whole  ^nation.  Experience,  accordingly,  has  shown 
that  they  are  very  cheap  instruments  of  immense  national  benefits.'' 

A  few  days  afterwards,  on  the  10th  of  December,  Greneral  Washington  acknowl- 
edged the  receipt  of  the  letter  from  Su*  John  Sinclair,  containing  the  suggestion 
above  quoted,  and  stated  that  the  rapidly  closing  scenes  of  his  political  Uife  left 
him  but  little  time  to  devote  to  agricultural  matters.  "I  did  not,  however,  (he 
wrote,)  omit  the  occasion  at  the  opening  of  the  session  to  call  the  attention  of 
that  body  to  the  importance  of  agriculture.  What  will  be  the  result,  I  know 
not  at  present;  but  if^it  should  be  favorable,  the  hints  which  you  will  have  it  in 
your  power  to  give  cannot  fail  of  being  gratefully  received  by  the  members  who 
may  constitute  tho  bojurd." 

That  General  Washington  took  a  deep  interest  in  the  adoption  of  his  recom- 
mendation, and  that  he  was  anxious  to  enlist  prominent  agriculturists,  as  well  as 
Congress,  in  caiTying  out  his  plan,  is  shown  by  the  following  letter  addressed  by 
him  to  Judge  Peters,  who  had  a/ac  simile  of  it  appended  to  the  second  volume 
of  the  Transactions  of  tho  Philadelphia  Society  for  the  Promotion  of  Agriculture : 

"Dear  Sir:  Herewith  you  will  not  only  receive  the  outlines,  &c.,  (asked  for 
yesterday,)  but  the  appendix  thereto,  and  other  productions  from  the  same  quarter, 
which,  when  you  have  done  with,  be  so  good  as  to  return. 

"These,  or  some  of  the  papers,  may  be  of  use  to  a  committee  if  Congress' 
should  incline  to  take  up  tho  subject  of  agriculture. 

"  Your  observations,  with  the  return  of  the  papers,  will  bo  very  acceptable  to, 
dear  sir,  your  obedient  and  affectionate, 

"G.  WASHINGTON. 

"  10th  December,  1796. 

(Superscribed,)  "Richard  Peters,  Esq." 

The  Senate,  in  an  address  in  answer  to  the  President's  speech,  drawn  up  by 
Senator  Read,  of  South  Carolina,  and  adopted  after  having  been  amended,  said ; 
"The  necessity  of  accelerating  the  establishment  of  certain  useful  manufactures 
by  the  intervention  of  the  legislative  aid  and  protection,  and  thg  encouragement 
due  to  agriculture  by  the  creation  of  boards  (composed  of  intelligent  individuals) 
to  patronize  this  primary  pursuit  of  society,  are  subjects  which  will  readily  en- 
gage our  most  serious  attention.'' 

The  House  of  Representatives  refen^ed  the  subject  to  a  committee,  (composed 
of  Messrs.  Swift,  of  Connecticut;  Gregg,  of  Pennsylvania,  and  Brent,  of  Maiy- 
land,)  which  made  a  report  on  the  llth  of  January,  recommending  the  institu- 
tion of  a  society  for  that  purpose  under  the  patronage  of  the  government,  which 
might  act  as  a  common  centre  to  all  other  societies  of  a  similai*  kind  throughout 
the  United  States.  The  report  was  accompanied  by  a  plan,  the  principal  articles 
of  which  were  that  a  society  shall  be  established  at  the  seat  of  government ; 
that  it  shall  comprehend  the  legislature  of  the  United  States,  tho  judges,  the 
Secretary  of  State,  the  Secretary  of  the  Treasur}^,  the  Secretary  of  War,  the 
Attorney  General,  and  such  other  persons  as  may  choose  to  become  members, 
according  to  the  rules  prescribed ;  that  an  annual  meeting  shall  be  held  at  the 
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seat  of  government,  at  which  are  to  be  elected  the  president,  secretaiy,  &c.,  and 
a  board,  to  consist  of  not  more  than  thirty  persons,  which  shall  be  called  the 
"  board  of  agriculture ;"  that  thb  society  shall  be  a  body  corporate ;  that  a  re- 
port shall  be  made  annually,  &c.  The  report  concluded  with  a  resolution  in 
these  words:  ^^Besolved^  That  a  society  for  the  promotion  of  agriculture  ought 
to  be  established  at  the  seat  of  government  of  the  United  States." 

The  report  was  twice  read  and  ordered  to  bo  referred  to  a  committee  of  the 
whole  on  the  following  Monday.  But  no  action  was  taken.  On  that  day,  during 
a  prolonged  debate  as  to  the  necessity  for  dh-ect  taxation,  there  was  a  conflict  of 
opinion  between  the  representatives  of  commercial  and  of  agricultural  constitu- 
encies, which,  perhaps,  made  the  friends  of  the  resolution  feaiful  that  it  would, 
if  pressed  to  a  vote,  be  defeated.  Besides,  it^vas  associated  with  a  recommenda- 
tion  for  a  military  academy,  which  Mr.  Jefferson  had  openly  opposed,  on  the 
ground  that  "none  of  the  specific  powers  given  by  the  Constitution  to  Congress 
would  authorize  it."  Colonel  John  Taylor  of  Caioline,  in  one  of  his  admirable 
essays,  signed  "Arator,"  censured  Congress  for  their  action  in  recommending  a 
society  which  he  called  a  "  toy  for  its  amusement,"  and  said :  "  This  toy  was  foond 
to  be  unconstitutional  because  it  would  add  but  little  to  the  power  of  tbo  general 
government,  and  the  infant  was  turned  to  graze  in  impoverished  fields.  The 
Constitution  was  construed  to  exclude  Congress  from  the  power  of  fostering  agri- 
culture by  patents  or  bounties,  and  to  give  it  the  power  of  fostering  banks  and 
manufactures  by  patents  and  bounties." 

General  Washington,  three  days  after  the  termination  of  his  presidential  career, 
and  when  about  to  return  to  rural  life  at  Mount  Vernon,  the  "haven  of  bis  hopes," 
wrote  to  Sir  John  Sinclair :  "  I  am  sorry  to  add  that  nothing  final  in  Congress 
has  been  decided  respecting  the  establishment  of  a  national  board  of  agricmtoie 
recommended  by  me  at  the  opening  of  the  session.  But  this  did  not,  I  believe, 
proceed  from  any  disinclination  to  the  measure,  but  from  their  limited  sitting  and 
a  pressure  of  what  they  conceived  more  important  business.  I  think  it  highly 
probable  that  next  session  will  bring  the  matter  to  maturity." 

These  brief  extracts  show  clearly  the  desire  of  the  "  Father  of  his  Conntiy " 
to  see  a  central  agricultural  organization  established  under  the  fostering  care  "of 
the  federal  government,  and  they  call  for  a  conspicuous  record  on  the  monument 
now  being  erected  to  his  memory,  that  "  the  encouragement  of  agiicultoral  im- 
provoment  and  information  was  among  the  favorite  wishes  of  his  heart." 

ESTABLISHMENT    OP    AGRICULTURAL   FAIRS. 

At  the  commencement  of  the  present  century  there  was  a  general  disposition 
manifested  to  encourage  agricultme,  and  to  use  broadcloths,  silks,  kerseys,  and 
nankeen  .cotton  goods  of  homo  growth  and  manufacture.  In  1804  it  was  sug- 
gested by  Dr.  Thornton,  the  first  Commissioner  of  Patents,  then  residing  in  WaS- 
ington,  which  was  literally  a  "city  in  the  woods,"  that  the  ready  sale  of  cattle 
and  of  domestic  products  could  be  promoted  by  the  holding  of  fairs  or  market 
days,  as  in 'England,  his  native  land.  The  idea  met  with  the  warm  approval  of 
the  citizens,  and  the  municipal  authorities  passed  an  act  establishing  semi-annnal 
fairs.  An  editorial  article  in  the  National  Intelligencer,  of  October  17,  spoke  of 
the  coming  fair  as  offeiing  advantages  to  purchasers  and  to  settlers,  "  wliile  tOt 
the  same  time  it  can  but  prove  equally  beneficial  to  the  agricultural  interests  of 
our  country." 

The  fair  was  held  on  Wednesday,  Thursday,  and  Friday,  on  "  the  mall  at  the 
south  side  of  the  Tiber,  extending  from  the  bridge  at  the  Centre  market  to  the 
Potomac."  "  It  was  a  decided  success,"  and  before  the  iiBxt  one  was  held  an 
attempt  was  made  by  additional  legislation  on  the  part  of  the  city  government 
to  increase  its  usefulness  by  appropriating  fifty  dollars  towards  a  fund  for  pre- 
miums.    The  citizens  raised  by  subscription  an  equal  sum,  so  that  at  the  fair, 
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wLicli  began  on  the  26tli  of  April,  1805,  "premiums  to  the  amount  of  one  hun- 
dred dollars  were  awarded  to  the  best  lamb,  sheep,  steer,  milk  cow,  yoke  of 
oxen,  and  horse  actually  sold."  A  third  fiiir  w^as  held  in  November,  1805,  after 
which  they  were  discontinued. 

THE  SOCIETY  FOR  PROMOTING   TUBLIC   ECONOMY. 

Early  in  the  year  1806,  Joel  Barlow,  esq.,  then  residing  at  Kalorama,  in  the 
vicinity  of  Washington,  published  the  prospectus  of  a  "national  academy,"  in 
which  ho  enumerated,  amoilg  the  foreign  institutions  to  be  copied  in  forming  an 
American  organization,  the  agricultural  societies  of  England  and  the  veterinary 
school  of  France. 

Meanwhile  an  institution  had  been  organized  by  "  members  of  Congress,  oflS- 
cers  of  the  federal  government,  and  others,  devoted  to  objects  connected  with 
public  economy."  Meetings  were  held  at  Mr.  Hervey's,  on  Pennsylvania  avenue, 
every  Saturday  evening,  from  five  until  eight  o'clock,  and  among  the  subjects 
considered  \i^ere : 

"4.  Our  mechanical  economy,  or  the  means  of  abridging  labor  by  useful  in- 
ventions, implements,  and  apparatus. 

"  5.  Our  agricultural  economy,  or  the  means  of  producing  the  most  abundant 
and  most  reciprocal  crops,  under  any  given  circumstances,  without  doing  things 
by  guess. 

"  6.  The  economy  of  our  forests,  or  the  best  management  of  our  latent  resources 
tliere."* 

This  was  probably  the  association  alluded  to  in  the  proceedings  of  the  Phila- 
delphia Society  for  tlie  Promotion  of  Agriculture,  on  the  8th  of  April,  1806,  when 
Dr.  Mease,  in  describing  a  machine  for  hulling  clover,  recommended  that  the 
account  "be  published  in  the  newspapers,  and  communicated  to  the  Agricultural 
Sooietv  at  Washin<rton." 

THE   ARLINGTON  SHEEP  SHEARING. 

The  determination  throughout  the  Union  to  wear  goods  of  domestic  manufac- 
ture gave  an  impetus  to  wool  growing,  and  the  importation  of  choice  sheep  soon 
became  a  mania.  A  fine  flock  of  French  merinoes  was  selected  from  the  royal 
sheep-fold  at  Rambouillet,  and  brought  over  by  Mr.  Livingstone;  and  Colonel 
Humphreys  sent  from  Spain  a  fl<^k  of  seventy-five  ewes  and  twenty-five  rams,  of 
pure  Spanish  merino  blood,  of  which  nine  were  lost  at  sea,  and  the  remaining 
ninety-one  were  landed  at  Derby,  Connecticut,  in  1802.  Large  importations  of 
Spanish  merinoes  were  soon  afterwards  made,  and  several  flocks  were  selected 
for  the  District  of  Columbia  by  William  Jarvis,  esq..  United  States  consul  at 
Lisbon,  who  guaranteed  the  "Paulers"  to  be  of  the  "true  Leonese  Transumante 
merino  blood,"  and  the  Aquerres,  in  point  of  pure  blood  and  fineness  of  wool,  not 
excelled  by  any  Cubana  in  Spain."  Some  of  these  sheep  were  sold  at  fabulous 
prices,  and  for  some  years  wool  growing  was  the  favorite  feature  of  American 
agriculture,  while  "  sheep  shearings"  were  the  farmer's  festivals. 

Prominent  among  these  "sheep  shearings"  were  those  established,  and  con- 
tinued for  a  dozen  years,  by  George  Washington  Parke  Custis,  at  "  Arlington," 
his  estate  opposite  Washington,  on  the  Virginia  side  of  the  Potomac.  Those 
associated  with  him  in  after  life  in  the  "  United  States  Agricultural  Society," 
will  not  wonder  that  large  collections  of  prominent  men  used  to  accept  his  hos- 
pitable invitation  to  be  present  at  these  gatherings,  where  he  entertained  his 
guests  beneath  the  marquee  used  throughout  the  Revolution  by  his  illustrious 
guardian,  George  Washington.  A  progranmie  of  one  of  these  rural  festivals,  as 
published  in  the  Georgetown  paper  of  the  day,  merits  preservation. 
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"PREMIUMS  AT  ARLINGTON  ON  THE  30th  OF  APRIL,  1809. 

''Sheep: 

"For  tlio  l)est  tup-lamb,  of  one  year,  a  silver  cup,  value  sixty  dollars. 
"ror  the  Lest  pair  of  ewes,  of  same  age,  a  silver  cup,  value  forty  dollars. 

''Principle  established: 

**To  the  sheep  which  shall  possess  the  best  form,  and  yield  the  most  and  l>est 
wool  in  proportion  to  its  size,  the  premium  wnll  be  adjudged. 

"  To  the  man  (being  a  native  American)  who  shall  clip  a  fleece  in  the  shortest 
time  and  best  style,  by  clipping  after  the  English  fashion,  five  dollars. 

'' Manitfactures : 

*^For  the  national  military  dress,  or  uniform  of  Morgan's  riflemen,  with  a  com- 
plete statement  of  the  expense  accompanying  the  same,  twenty  dollars. 

"  For  the  best  five  yards  of  cloth,  yard  wide,  and  composed  of  cotton  and  silk« 
the  silk  to  be  derived  from  articles  which  have  been  worn  out,  as  gloves,  umbrellas, 
&c. — fifteen  dollars. 

"For  the  best  blanket  of  common  size,  ten  dollars. 

"  For  the  best  five  yiirds  of  flannel,  to  be  all  wool,  ten  dollars. 

"  For  the  best  ball  of  wool-yam,  weighing  one  pound,  which  shall  be  spun  to 
the  greatest  fineness  on  a  wheel,  to  be  ascertained  by  weighing  any  ten  yards  in 
the  ball,  iivo  dollars. 

"  To  that  family,  in  the  county  of  Alexandiia,  who  shall  make  it  appear  that 
they  have  made  the  greatest  quantity  of  wearing  apparel  of  domestic  manufac- 
tures, and  used  the  least  of  foreign  importations,  the  largest  prize  fleece. 

"  To  that  family,  in  said  county,  who  shall  prove  that  to  a  given  number  of 
female  children,  the  most  ai'e  good  spinners,  the  next  largest  fleece. 

"  To  the  cultivator  of  the  soil,  in  said  county,  who  shall  prove  that  he  has 
manured  most  land  from  his  own  resources,  in  the  last  twelve  months,  toll  free  at 
the  Washington  Mills  for  one  year. 

"Washington,  November  20,  1808." 

After  the  premiums  had  been  awarded  at  these  festivals,  Mr.  Custis  wonld  in- 
vite his  guests  to  pp,rtake  of  liberal  cheer  beneath  the  Washington  marquee,  and 
would  then  "call  out"  gentlemen  from  various  sections  of  the  Union,  giving,  as 
his  own  contribution  to  the  "feast  of  reason,"- interesting  reminiscences  of  his 
childhood  at  Mount  Vernon.  He  would  always  bring  forward  his  project  (wliich 
may  be  found  in  the  National  Intelligencer  of  November  24,  1810)  of  estabhsh- 
ing  a  national  agricultural  organization,  to  be  incorporated  by  the  government, 
and  attached  to  a  national  university.     It  was  published  in  pamphlet  form. 

THE  COLUMBIA  AGRICULTURAL  SOdETT. 

In  1809  a  number  of  gentlemen  interested  in  agriculture,  residing  in  Mary- 
land, Virginia,  and  the  District  of  Columbia,  after  several  meetings,  carefully 
organized  the  Columbian  Agricultural  Society.  As  the  germ  of  a  national  orgwii- 
zation,  embracing  different  States,  and  as  the  initiative  of  agricultural  exhibitions, 
now  one  of  our  national  institutions,  this  society'^  operations  are  entitled  to  an 
honorable  record.  The  National  Intelligencer,  in  publishing  its  first  premium 
list,  said:  "Attaching  the  highest  importance  to  the  active  development  of  our 
internal  resources,  and  convinced  that  they  are  the  mainspring  of  the  permanent 
prosperity  of  the  United  States,  it  is  with  unfeigned  pleasure  that  wo  insert  a 
statement  of  the  plan  and  measures  of  an  association  whose  respectability,  zeal, 
and  intelligence  are  the  best  pledges  for  its  utility." 

The  first  exhibition  of  the  Columbian  Agricidtural  Society  was  bold  at  the 
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Union  Hotel,  Georgetown,  on  tlie  10th  of  May.  It  was  (said  the  National 
Intelligencer  of  the  following  Friday)  "attended  by  a  numerous  assemblage  of 
members  of  the  society,  among  whom  we  noticed  the  President  and  his  lady,  the 
Secretary  of  State,  the  Secretary  of  thfi  Treasury,  the  Secretary  of  War,  the 
Comptroller,  Register,  &c.,  and  many  other  ladies  and  gentlemen  of  respectability. 
This  is  the  firet  exhibition  held  by  the  society,  which  bids  fair  to  exceed  anything 
of  the  kind  in  the  United  States,  and  promises  to  be  of  great  utility  in  the  pro- 
motion of  the  agricultural  arts,  and  particularly  of  the  domestic  manufactures  of 
cotton,  wool,  and  flax,  by  exciting  a  competition  which  cannot  but  bo  productive 
of  good  efl*ects. 

"  There  were  exhibited  a  great  number  of  sheep  of  the  best  breeds,  among 
which  were  several  half  and  three-quarter  breed  merinoes.  At  half  past  eleven 
(/clock  the  room  for  the  exhibition  of  domestic  fabrics  was  thrown  open,  when 
many  specimens  were  displayed  highly  honorable  to^he  industry  and  ingenuity 
of  those  who  produced  them,  and  gratifying  to  those  who  have  at  heart  the  cul-* 
tivation  of  the  resources  of  the  country.  Some  specimens  of  diaper,  bed-ticking, 
and  cotton-bagging  were  particularly  admired  as  equal  to  any  imported.  The 
result  of  the  day  was  highly  pleasing  to  all  concerned ;  and  the  auspicious  com- 
mencement of  this  patriotic  institution  furnishes  another,  in  addition  to  the  many 
evidences  already  existing,  of  the  public  spirit  of  the  District." 

A  venerable  gentleman  who  was  present  described  the  scene  to  the  writer  of 
this  pa|)er  as  one  of  great  interest,  the  more  especially  as  nearly  every  person 
present  wore  clothing  of  domestic  manufacture.  President  Madison  sported  his 
inauguration  suit,  the  coat  made  from  the  merino  wool  of  Colonel  Humphreys' 
flock,  and  the  waistcoat  and  small-clothes  made  from  the  wool  of , the  Livingston 
flock  at  Clermont.  General  John  Mason,  then  United  States  Indian  agent, 
wore  a  suit  of  nankeen,  made  from  nankeen  cotton  raised  on  Analostan  island. 
The  sheep  were  arranged  in  pens  in  the  large  yards  of  the  hotel,  (under  the 
direction  of  Mr.  Crawford,)  and  there  were  also  several  fine  horses  on  exhibition, 
among  them  Dr.  Thornton's  '^  Carlo."  This  was  a  large,  brown  bay  horse, 
imported  by  Robert  Wain,  who  had  been  a  member  of  Congress  from  Phila- 
delphia,) with  a  pedigree  reaching  back  thirteen  generations  to  the  Layton 
Arabian  mare,  and  enriched  by  crosses  with  the  best  stock  in  England.  My 
informant  recollected  distinctly  the  admiration  expressed  by  Mr.  Madison  after 
examining  the  horses  and  sheep. 

The  secretary's  official  report  states  that  the  committee  on  sheep  were :  Heniy 
Maynadier  and  Brice  J.  Worthington,  of  Anne  Arundel  county,  Maryland ; 
William  Hall,  of  Prince  Greorge's  county,  Maryland ;  George  Graham,  of  Fair- 
fax county,  Vu^inia ;  and  John  Cooke,  of  Stafford  county,  Virginia.  , The  first 
premium  of  one  hundred  dollars  was  awarded  to  Solomon  Cassidy,  of  Alexan- 
dria county,  District  of  Columbia,  for  his  lamb,  weighing,  unshorn  and  unwashed, 
53  pounds  5  ounces,  the  fleece  weighing  4  pounds  13  ounces.  The  second 
premium  of  eiglity  dollars  was  awarded  to  John  C.  Scott,  of  Strawberry  Vale, 
Fairfax  county,  Virginia,  for  his  lamb,  weighing,  unshorn  and  washed,  83  pounds, 
the  fleece  weighing  3  pounds  14  ounces.  The  third  premium  of  sixty  dollars  • 
was  awarded  to  William  Marbury,  of  Blue  Plains,  Washington  county,  District 
of  Columbia,  for  his  lamb,  unshorn  and  unwashed,  weighing  135  pounds  8 
ounces,  the  fleece  weighing  6  pounds  12  ounces.  These  and  the  other  sheep 
exhibited  were  shorn  before  the  committee ;  and  a  premium  was  awarded  to  Mr. 
Edward  Eno  for  shearing  a  sheep  in  the  neatest,  safest,  and  most  expeditious 
manner.  Two  merino  rams  were  exhibited,  sired  by  "Don  Pedro,"  owned  by  ' 
Mr.  Dupont,  of  Wilmington. 

The  committee  on  domestic  manufactures  were :  William  Marbury  and  John 
Cox,  of  Washington,  District  of  Columbia ;  William  A.  Dangerfield,  of  Alex- 
andria county.  District  of  Columbia ;  Gerard  Brooke,  of  Montgomery  county, , 
Maryland;   and  Joseph  Cross,  of  Piince  George's  county,  Marylajtid.    The 
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premiums  were  awarded  about  equally  to  competitors  from  Maryland  and  Vir- 
ginia. 

The  proceedings  of  <Le  next  semi-annual  meeting  of  the  standing  committee 
(which  were  published  in  the  National  Intelligencer)  show  that  the  idea  of 
having  sales  of  articles  exhibited  at  a  cattle  show  was  then  first  announced,  viz : 

"  And  to  afford  still  further  encouragement  to  farmers  and  manufacturei-s,  it 
was  resolved  that  all  those  who  may  have  for  sale  cattle,  sheep,  or  any  articles  of 
domestic  manufacture,  be  invited  lo  bring  them  to  the  exhibition ;  that  con- 
venient opportunity  be  afforded  to  exhibit  them  to  public  notice ;  that  stands, 
proper  enclosures,  and  other  accommodations  be  provided  for  them,  and  those 
who  choose  it  have  the  benefit  of  a  public  auction  on  the  evening  of  the  ex- 
hibition, and  on  the  succeeding  day  at  an  early  hour,  it  being  understood  that 
the  auctioneer  bo  paid  by  the  seller  a  moderate  percentage  on  the  amount  of  all 
articles  actually  sold,  and  that  the  owners  be  at  the  expense  of  provender  and 
attendance  of  their  cattle  and  sheep.'' 

The  second  exhibition  was  held  in  what  was  then  known  as  Parrott's  Grove, 
near  the  present  Boyce  estate,  on  the  heights  of  Georgetown.  The  National 
Intelligencer  of  November  22  says  of  it :  "  The  second  semi-annual  exhibition 
of  the  Columbian  Agricultural  Society  was  held  at  Georgetown  yesterday.  A 
largo  concourse  of  members  and  visitors,  with  their  ladies  and  families,  were 
present.  Among  the  visitors  were  the  President  and  family,  the  Postmaster 
General,  the  Treasurer,  the  Auditor,  the  Russian  minister,  mayor,  Mr.  Barlow, 
Mr.  Irving,  and  many  other  ladies  and  gentlemen  of  respectability.  Owing  to 
the  late  inclemency  of  the  season,  but  few  cattle  were  exhibited  j  but  to  com- 
pensate for  this  deficiency,  there  was  a  great  quantity  of  cotton  and  woollen 
domestic  fabrics,  comprehending  much  good  cloth,  blanketing,  carpeting,  hosiery, 
&c.  The  blanketing  appeared  to  be  most  admired,  though  much  praise  was 
given  to  several  pieces  of  cloth  and  carpeting."  The  following  full  list  of 
premiums  was  published  in  the  Agricultural  Museum : 

^^  Premium  1. — Sixty  dollars  for  the  best  bull,  to  George  Calvert,  esq.,  Prince 
George's  county,  Maryland. 

"Premium  2. — Sixty  dollars  for  tho  best  cow,  with  her  first  calf,  to  Osborne 
Spriggs,  esq.,  Prince  George's  county,  Maryland. 

"  Premium  3. — Ffty  dolEu^  for  tho  <best  fat  bullock,  or  spayed  heifer  for  beef, 
to  William  Steinberger,  esq.,  of  Shenandoah  county,  Vu'ginia.  He  was  killed 
the  next  day  at  the  slaughter-house  of  Mr.  Krouse.  He  was  six  years  old,  and 
weighed  as  follows:  Beef,  1,402  pounds;  hide,  123  pounds;  tallow,  190  pounds- 
making  1,715  pounds;  head,  50  poimds;  feet,  25  pounds;  liver,  48  pounds- 
making  129  pounds;  blood,  87  pounds,  entrails,  273  pounds;  waatage,  50 
pounds — ^making  410  pounds.     Weight  of  carcass  as  on  foot,  2,254  pounds. 

"Premium  4. — ^Forty  dollars  for  the  best  piece  of  fulled  and  dreased  woollen 
cloth,  to  Mrs.  Ann  M.  Mason,  of  Analostan  island,  Washington  county,  District 
of  Columbia. 

"Premium  5. — Thirty  dollars  for  the  best  piece  of  woollen  kerseymere,  to  Mr. 
.  George  M.  Conradt,  of  Fredericktown,  Maiyland. 

"Premium  6. — Thirty  dollars  for  the  best  piece  of  cloth  cotton  waq),  filled 
with  wool,  to  show  the  wool  on  one  side,  to  George  M.  Conradt,  Fredericktown, 
Maryland. 

"Premium  7. — Thirty  dollars  for  the  best  piece  of  fancy  patterns  for  vestn, 
of  wool  and  cotton,  to  Mrs.  Martha  P.  Graham,  of  Dumfries,  Prince  William 
county,  Virginia. 

"Premium  8. — Thirty  dollars  for  the  best  piece  of  flannel,  all  wool,  to  Mrs. 
Sarah  McCarty  Mason,  of  Hollin  Hall,  Fairfax  county,  Virginia. 

"Premium  9. — Twenty  dollars  for  the  best  piece  of  flannel,  part  cotton,  part 
wool,  to  Mr.  George  M.  Conradt,  of  Fredericktown,  Maryland. 


AGRICULTURE    OF   THE    UNITED    STATES.  521 

''''Premium  10. — Ten  dollars  for  the  best  pair  of  fine  woollen  knit  stockings, 
to  ^liss  Patsey  Sliackleford,  of  Cul paper  Court  House,  Virginia. 

^''Premium  11. — Ten  dollars  for  the  best  pair  of  woollen  woven  stockings. 
None  were  offered. 

^'Premium  12. — Thirty  dollars  for  tLe  best  pair  of  fine  woollen  blankets,  to 
Mre.  Martha  P.  Graham,  of  Dumfries,  Prince  William  county,  Virginia. 

^'Prmnmm  13. — ^Thu*ty  dollai-s  for  the  best  pair  of  fine  cotton  blankets,  to 
Mr.-i.  Martha  P.  Graham,  of  Dumfries,  Prince  William  county,  Virginia. 

'^Premium  14. — Fifteen  dollars  for  the  best  pair  of  stout  coarse  blankets  for 
laborers,  to  Mr.  George  IM.  Cftnradt,  of  Fredericktown,  Maryland. 

^^Premium  15. — Fifteen  dollars  for  the  best  parcel  of  flax  or  hempen  sewing- 
thread,  to  Mrs.  Elizabeth  Gunnell,  of  Minorca,  Fairfax  county,  Virginia. 

^'Pt-emium  16. — Forty  dollars  for  the  best  woollen  carpeting,  in  the  piece,  to 
Mrs.  Elizabeth  Maynadier,  of  Belvou-,  Anne  Arandel  county,  Marj  land. 

^^Premium  17. — Fifteen  dollars  for  the  best  hearth  rug,  to  Mrs.  Elizabeth 
Maynadier,  of  Belvoir,  Anno  Arundel  county,  Maryland. 

^^Premium  18. — ^Twenty  dollars  for  the  l>est  specimen  of  durable  dye,  with 
the  receipt,  to  Mrs.  Martha  P*  Graham,  of  Diunfries,  Prince  William  county, 
Virginia." 

The  thiixl  semi-annual  exhibition  was  held  on  May  16,  1811,  in  Parrott's 
Grove,  which  was  then  the  property  of  Thomas  Beall,  esq.,  in  whoso  absence 
Mrs.  Beall  had  placed  it  at  the  disposal  of  the  society.  The  National  Intelli- 
gencer of  the  next  day  says  that  "  it  was  attended,  as  usual,  by  several  hundred 
of  the  most  respectable  ladies  and  gentlemen  in  the  District  and  neighbor- 
ing counties  of  Virginia  and  Maryland,  among  whom  wei-e  the  President, 
beads  of  departments,  and  generally  all  the  prominent  officers  of  the  gov- 
ernment, the  French  minister,  and  our  minister  to  France.  The  show  of  sheep — 
merino,  mixed  blood,  and  natives — was  said  to  be  as  numerous  and  respect- 
able as  any  ever  seen  in  the  country.  The  manufactures,  exclusively  domes- 
tic, attracted  much  admiration.  The  premiums  were  distributed  as  awarded 
by  the  judges.  The  pleasantness  of  the  day,  the  nature  of  the  ground, 
shaded  with  forest  trees;  the  fragrance  of  the  flowere,  with  the  various  en- 
trances to  the  enclosure  decorated,  the  presence  of  the  music,  and  the  good 
humor  and  gaiety  which  it  contributed  to  diffuse,  rendered  the  meeting  unusually 
agreeable." 

The  fomlh  semi-annual  exhibition  was  held  in  Georgetown  on  the  20th  of 
November,  and  was  fully  reported  in  the  National  Intelligencer  of  the  21st  and 
26th.  "The  day  was  rainy,  and  therefore  unfavorable  to  the  exhibition, 
especially  of  cattle.  Of  above  one  hundred  that  had  been  brought  into  the 
town  and  neighborhood,  not  more  than  six  or  eight  were  exhibited,  the  state  of 
the  weather  rendered  it  so  inconvenient.  The  cattle  exhibited  attracted  general 
notice,  especially  an  extraordinary  steer,  raised  by  Mr.  Steinberger,  of  Shenan- 
doah county,  Virgmia.  This  animal  is  believed  to  be  the  largest  over  raised  in 
Virginia ;  it  is  supposed  he  will  weigh  2,700  pounds  on  the  hoof,  and  near  2,000 
pounds  net  beef.  The  show  of  domestic  manufaetures  could  not  but  be  pleas- 
ing to  every  person  present.  The  specimens  of  woollen  cloth,  blankets,  flan- 
nels, kerseymeres,  carpets,  fancy  patterns,  cotton  cloths,  &c.,  evinced  the  pro- 
gress which  our  citizens  are  making  in  this  branch  of  economy.  Many  of  the 
articles  were  judged  to  be  equal,  some  were  thought  superior,  to  imported 
fabrics  of  the  same  kind." 

The  fifth  semi-annual  exhibition  of  the  Columbian  Society  was  held  in  Mr. 
Beall's  grove,  on  the  20th  of  May,  1812,  and  was  well  attended,  although  the 
embargo  and  other  warlike  measures  occupied  public  attention,  /riie  report  in 
the  National  Intelligencer  of  May  26  says  tliat  "  the  exhibition  of  domestic 
manufactures  was  highly  gratifying  in  point  of  number  of  articles,  variety, 
beauty,  and  quality.     There  was  a  greater  number  of  sheep  shown  than  at  any 
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former  meeting  of  the  society,  especially  of  the  fine-wooled  breeds.  The  judges 
of  sheep  were  the  Hon.  Joseph  Kent,  of  the  House  of  Representatives,  and  the 
Hon.  Thomas  Worthington,  of  the  Senate  of  the  United  States,  and  Clement 
Brooke  and  John  Threlkell."     Among  the  premiums  awarded  were : 

14.  Twenty  dollars  for  the  best  three- horsed  plough  to  break  up  heavy  land, 
to  Wm.  Thornton,  of  Montgomery  county,  Maryland. 

15.  Ten  dollars  for  the  best  two-horsed  plough  to  break  up  light  land,  to 
James  Brown,  of  Montgomery  county,  Maryland. 

IG.  Ten  dollars  for  the  best  weeding  plough,  to  go  with  one  horse,  to  Solomon 
Cassidy,  of  Alexandria,  District  of  Columbia. 

These  ploughs  were  tested  by  "  Isaac  Pierce,  Emmor  Bailey,  John  Wceld, 
David  Frame,  and  John  Canly,  esqrs.,  judges  of  the  plough.''  The  premiom 
list  adopted  December  11,  and  published  December  19,  1811,  had  stated  that 
the  ploughs  would  be  expected  to  **  unite  in  their  construction,  durability  and 
simplicity,  with  steady  and  easy  draught.''  This  was  doubtless  the  ^^first  field- 
trial  of  implements"  in  America. 

Of  the  sixth  semi-annual  exhibition,  held  at  Georgetown,  on  the  18th  of  Nov- 
ember, 1812,  there  is  no  mention  in  the  newspapers,  except  the  preminm  list, 
which  was  published  in  the  National  Intelligencer  on  the  Thursday  previous. 
The  amount  of  the  premiums  ofierod  was  upwards  of  four  hundred  dollars— 
among  them  one  of  "twenty  dollars  for  the  best  wi'itten  essay  on  the  mode  of 
gearing  and  working  oxen,  founded  on  experiments."  Unfortunately,  however, 
the  war  with  England  overshadowed  everything  else,  and  as  the  time  had  expired 
for  which  the  society  had  been  organized,  it  was  dissolved.  But  its  successful 
exertions  in  awakening  a  more  general  interest  in  the  various  departments  of 
husbandry — not  only  in  the  immediate  vicinity  of  its  exhibition,  but  in  the  adja- 
cent States — ^merit  a  grateful  remembrance  by  the  agriculturists  of  America, 
Had  the  war  drum  not  siunmoned  manv  of  the  principal  members  from  their 
peaceful  enclosures  to  the  tented  field,  there  is  good  reason  to  believe  that  its 
circle  of  usefulness  might  have  continued  to  increase.  It  had  already  reached 
the  outer  counties  of  Maryland  and  Virginia,  and  it  doubtless  would  have  gone 
on  enlarging  its  area  of  usefulness,  until  the  cultivators  of  the  entire  Union  bad 
become  interested  in  the  Columbian  Agricultural  Society. 

CULTIVATION   OF  THE  VINE  AND  THE   OUVE. 

After  what  is  known  as  the  ^'last  war  with  Great  Britain,"  there  was,  for 
several  years,  but  little  agricultural  progress,  although  the  number  of  State  and 
county  agricultural  societies  was  every  year  increased.  In  1817,  Congress 
granted  four  townships  of  unoccupied  land  (92,160  acres)  lying  in  that  part  of 
the  Mississippi  territory  now  comprised  within  the  counties  of  Greene  and 
Marengo,  in  the  State  of  Alabama,  to  Charles  Villar,  a^nt  of  an  association  of 
emigrants  from  France,  for  the  purpose  and  on  the  condition  of  settlement  of  at 
least  one  adult  to  each  half  section  contained  in  the  said  four  townships,  and  for 
the  cultivation  of  the  vine,  the  olive,  and  other  vegetable  productions^  no  settler 
being  entitled  to  more  than  640  acres ;  the  grantee  to  pay  the  government  of  the 
United  States  the  sum  of  $184,320  ($2  per  acre)  on  or  before  the  expiration  of 
fourteen  years.  It  was  further  stipulated  that,  within  three  years  from  the  date 
of  the  contract,  there  should  be  made  upon  each  tract  allotted  to  the  respective 
associates  a  settlement  by  themselves,  individually,  or  by  others  on  their  account; 
that,  on  or  before  the  expiration  of  seven  years,  there  should  be  cultivated  at 
least  one  acre  of  each  quarter  section,  taken  aggregately,  in  vines ;  and  that 
there  should  be^planted  within  that  period,  in  said  four  townships,  not  less  than 
five  hundred  olive  trees,  unless  it  should  have  been  previously  established  that 
the  olive  could  not  be  cultivated  thereon. 

The  report  of  the  Secretary  of  the  Treasury  in  December,  1867,  shows  that. 
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there  were  7,414  acres  cultivated  within  the  above-named  tract,  principally  in 
vines,  cotton,  corn,  small  grain,  &c.  The  quantity  of  land  devoted  to  the  vines 
was  27^  acres,  which,  according  to  an  estimate,  was  not  more  than  one-tenth  part 
of  what  was  originally  planted.  The  vineyards  occupied  fields  which  had  pre- 
viously been  cultivated  with  cotton,  the  vines  standing  ten  feet  apart  in  one 
direction  and  twenty  feet  apart  in  the  other,  each  fastened  to  a  stake.  The  num- 
ber of  olive  trees  standing  on  the  grant  was  three  hundred  and  eighty-eight,  some 
of  which  were  six  years  planted  and  others  only  three.  There  were  also  planted 
on  the  tract  twenty -five  thousand  olive  seeds.  It  has  been  stated  that  about  live 
hundred  French  emigrants  settled  under  this  concession ;  yet,  comparatively  few 
m^de  any  considerable  improvements,  although  extensive  and  profitable  fanns 
were  in  possession  of  Americans,  who  had  purchased  them  from  the  grantees. 
The  chief  reasons  assigned  for  the  failure  of  the  performance  on  the  part  of  the 
emigrants  were  not  only  the  natural  obstacles  incident  to  the  settlement  of  a  new 
country,  but  many  of  them  came  prematurely  into  then-  lands,  without  funds  suf- 
ficient to  improve  their  allotments,  or  even  to  provide  for  their  immediate  sup- 
port. For  seveml  years  the  colony  was  remarkably  unhealthy,  scarcely  a  family 
escaping  sickness,  and  numbers  of  the  grantees  died.  Again,  possessing,  as  they 
did,  but  little  knowledge  of  agricultural  economy,  strangers  to  the  language,  the 
manners,  and  habits  of  our  people,  it  is  not  surprising  that  they  should  be  retarded 
in  their  progress,  and  be  less  prosperous  than  the  citizens  of  the  United  States. 

The  chief  causes  which  led  to  foilures  in  the  culture  of  the  olive  and  the  vine 
were  ascribed  to  the  necessity  each  grantee  was  under  of  first  obtaining  the  means 
of  subsistence;  the  difficulty  and  length  of  time  requiilni  in  clearing  and  prepar- 
ing the  land — nearly  seven  years  elapsing  before  this  was  accomplished  j  yet 
very  early  importations  of  cuttin<js  were  made,  a  large  quantity  of  which  arrived 
out  of  season,  and  when  we  consider  the  lateness  of  the  period  in  Europe  at  which 
they  had  to  be  taken,  and  the  early  time  at  which  they  must  be  planted  in 
Alabama,  it  is  obvious  that  any  considerable  delay  in  the  arrival  of  vessels  must 
have  caused  them  to  perish  on  the  way.  All  of  the  cuttings  which  arrived  alive 
were  carefully  planted,  though  large  numbers  of  them  died,  owing,  as  was  be- 
lieved, to  the  newness  of  the  soil.  Again,  the  kinds  of  vine  imported  did  not 
appear  in  all  cases  adapted  to  our  climate,  and  doubtless  the  modes  of  culture 
of  Europe  and  this  country  were  radically  different.  Finally,  the  olive  trees  that 
were  planted  perished  with  every  winter's  frost,  but  put  up  fresh  roots  in  the 
spring,  which  also  perished  with  that  of  the  succeeding  season. 

AGRICULTURAL  PROGRESS. 

During  the  administi-ation  of  John  Quincy  Adams,  instructions  were  sent  to 
tbe  consuls  of  the  United  States  to  forward  rare  plants  and  seeds  to  the  Depart- 
ment of  State  for  distribution.  A  government  botanic  garden  at  Washington 
was  also  established,  the  nucleus  of  the  present  botanic  and  propagating  gardens, 
which  have  been  of  such  practical  utility  in  the  propagation  and  distribution  of 
rare  plants,  vines,  and  trees.  Agricultural  periodicals  and  newspapers  were 
gradually  established,  the  State  and  county  agricultural  exhibitions  were  annu- 
ally held,  and  there  were  decided  improvements  made  in  agricultural  implements 
and  tools. 

But  a^culture  was  regarded  as  a  subordinate,  if  not  a  degrading,  employment. 
Fanners'  boys  were  made  to  toil  with  worn-out  tools  until  they  generally  escaped 
to  sea  or  to  the  city,  while  the  professions  were  looked  upon  as  the  only  stepping- 
stones  to  honor  and  a  high  social  position.  It  is  a  curious  fact,  howeVer,  that 
the  most  eminent  of  those  who  deserted  the  old  homestead  to  enter  upon  '^  the 
golden  chase  of  life,"  ever  yearned  for  the  bosom  of  mother  earth  and  finally 
returned  to  it.  Jackson  at  the  Hermitage,  Calhoun  at  Fort  Hill,  Clay  at  Asb- 
land,  and  Webster  at  Marshfield;  each  paid  a  practical  homage  to  agriculture, 
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and  consecrated  those  spots  as  heart-shrines  to  be  remembered  with  Mount  Vernon 
and  La  Grange.  Majestic  as  was  the  form  of  the  '*  expounder  of  the  Constitu- 
tion" wlien  he  stood  up  in  defence  of  the  Union  upon  the  floor  of  the  United 
States  Senate  chamber,  how  much  more  interesting  would  be  his  portrait  when, 
raised  on  his  death-bed,  he  took  a  last  fond  look  at  his  herd  of  cattle,  which  he 
had  requested  might  be  driven  slowly  before  his  window,  one  by  one. 

In  1826,  Congress  ordered  the  publication  of  a  well-digested  raannal,  preparetl 
by  Richard  Rnsh,  Secretary  of  the  Treasury,  containing  the  best  practical  infor- 
mation that  could  be  collected  on  the  growth  and  manufacture  of  silk.  In  1828, 
an  editiujQ  of  a  "  Treatise  on  the  Rearing  of  Silk-worms,"  by  Count  Von  Haggi, 
of  Munich,  was  printed  as  a  congressional  document,  and  several  valuable  reports 
on  silk-culture  were  made  and  published,  until  the  bursting  of  the  "  Moms  Mul- 
ticaulis  bubble''  checked  this  branch  of  agricultural  industry. 

OPERATIONS   OF  THE   PATENT   OFFICE. 

In  1837-38,  the  necessity  for  importations  of  breadstuffs  to  the  amount  of 
several  millions  of  dollars  awakened  the  politicians  and  the  people  to  the  neces- 
sity of  agricultural  improvements.  It  was  evident,  when  public  attention  had 
been  called  to  the  subject,  that  the  Anglo-Saxon  system  of  rapacity  in  the  man- 
agement of  farms  was  continually  tending  to  exhaustion  of  the  soil.  The  fall- 
ing off  in  the  average  yield  per  acre,  which  commenced  upon  the  borders  of  the 
Atlantic,  spreading  from  New  Enghmd  down  to  Florida,  was  creeping  ingidiously 
toward  the  west.  It  had  been  unmistakably  shown  in  New  England  and  in  New 
York,  and  if  we  had  madly  pursued  the  depletive  tillage  of  those  days,  the  fertile 
prairies  of  the  west  would,  ere  this,  have  ranked  with  the  poor  soils  of  the  earlier 
settled  east,  from  which  the  people  have  been  rushing  towards  the  sotting  sun 
like  armies  of  locusts,  destroying  as  they  passed  along.  Agriculturists  were 
straining  every  nerve  in  the  production  of  labor-saving^ols.  Something  bad  to 
be  done,  and  done  quickly,  to  improve  the  agriculture  of  the  republic,  and  it  was 
then  that  the  late  Judge  Buel,  of  New  York,  advocated  the  establishment  of 
agricultural  colleges. 

Congress  came  to  the  rescue,  and,  at  the  suggestion  of  Hon.  Henry  L.  Ellsworth, 
Commissioner  of  Patents,  appropriated,  in  1839,  $1,000  for  the  ''collection  of 
agricultural  statistics,  investigations  for  promotmg  agriculture  and  rural  economy, 
and  the  procurement  of  cuttings  and  seeds  for  gratuitous  distribution  among  the 
formers'.''  This  paltry  appropriation  was  not  made  in  1840  or  in  1841,  but  was 
renewed  in  1842.  In  1843  it  was  increased  to  $2,000,  which  sum  was  agaiu 
voted  in  1844,  and  in  1845  the  appropriation  was  $3,000.  In  184G  there  was 
no  appropriation  made,  but  in  1847  Congress  voted  $3,000.  Since  then  the 
agricultural  appropriation  has  been  made  regularly,  and  gradually  increaaed  until 
it  is  more  worthy  of  the  nation.  The  first  agricultural  report,  made  by  the  Patent 
Office  in  1839,  contained  fifty-four  pages,  and  it  was  gradually  increased  in  size. 
I..arge  as  were  the  editions  of  the  agricultural  reports,  it  is  already  very  difficult 
to  procure  those  of  some  years. 

The  Patent  Office,  through  its  Agricultural  division,  did  much  for  the  advance- 
ment of  agriculture,  and  demonstrated  the  necessity  for  a  Department  of  Agri- 
culture. Large  quantities  of  valuable  seeds  and  plants  were  scattered  broadcast 
among  the  people,  with  durections  as  to  the  best  modes  of  cultivation,  while  a 
great  mass  of  facts  and  theories  was  accumulated  at  a  common  centre,  for 
comparison  and  subsequent  publication.  It  must  be  admitted  that  experi- 
ments have  been  made  and  seeds  distributed  which  have  proved  of  little  profit, 
yet,  in  a  country  possessed  of  so  great  a  variety  of  soil  and  climate,  it  was  wise 
to  essay  the  propagation  of  every  plant  affording  any  hope  of  usefulness,  espe- 
eially  as  each  success  would  more  than  compensate  for  all  the  cost  and  trouble 
attending. many  instances  of  failure. 
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THE   UNITED  STATES   AGRICULTURAL  SOCIETY. 

In  1841  a  convention  of  gentlemen,  anxious  "  to  elevate  the  character  and 
standing  of  the  cultivation  of  the  American  soil,"  \?as  held  at  Washington  to  ^ 
organize  a  national  agricultural  society,  with  the  fund  which  had  been  be- 
queathed by  Hugh  Smithson  for  its  support.  The  establishment  of  the  Smith-' 
sonian  Institution  prevented  the  realization  of  the  hopes  of  those  who  had 
desired  to  make  this  endowment  practically  useful,  and  the  national  society  re- 
mained dormant  until  1852,  when  another  convention  was  called  to  meet  at 
Washington  by  twelve  State  agricultm*al  association^.  At  this  convention,  held 
on  the  14th  of  June,  1852,  there  were  present  one  hundred  and  fifty- two  dele- 
gates, representing  twenty-three  States  and  Territories,  and  the  United  States 
Agricultural  Society  was  orijanized.  •The  objects  of  the  society,  as  declared  by 
the  preamble  to  its  constitution,  are  to  ^*  improve  the  agriculture  of  the  country, 
by  attracting  attention,  eliciting  the  views,  and  confirmftig  the  efforts  of  thai 
great  class  composing  the  agricultural  community,  and  to  secure  the  advantages 
of  a  better  organization  and  more  extended  usefulness  among  all  State,  county, 
and  other  agricultural  societies."  The  society  was  incorporated  by  an  act  of 
Congress,  approved  Apnl  19,  I860. 

The  annual  meetings  of  the  United  States  Agqicultural  Society,  held  at 
Washington  city,  were,  until  the  commencement  of  the  war,  a  realization  of  the 
National  Board  of  Agriculture,  recommended  by  the  farmer  of  Mount  Vernon. 
Gentlemen  from  almost  every  State  in  the  Union  (many  of  them  delegates 
from  agricultural  associations)  were  annually  assembled  to  discuss  such  topics 
as  presented,  calculated  to  advance  the  cause  of  agricultmal  improvement; 
interesting  and  valuable  lectures  were  delivered  by  practical  and  scientific 
farmers;  reports  were  submitted  by  committees  specially  appointed  to  examine 
new  inventions  and  theories,  and  by  delegates  who  had  been  ficcredited  to 
the  agricultm'ists  of  other  lands;  and  there  y&s  "a  general  interchange  of 
opinion."  The  great  practical  truth  and  characteristic  of  the  present  genera- 
tion," said  the  faimer  of  Marshficld,  *^  is  that  public  improvements  are  brought 
about  by  voluntary  association  and  combination.  The  principle  of  association — 
the  practice  of  bringing  men  together  for  the  same  general  object,  pursuing  the 
same  general  end,  and  uniting  their  intellectual  and  physical  efforts  to  that  pur- 
pose— is  a  great  improvement  in  our  ago.  And  the  reason  is  obvious.  Here 
men  meet  together  that  they  may  converse  with  one  another — that  they  may 
compare  with  each  other  their  expeiience,  and  thus  keep  up  a  constant  commu- 
nication. In  this  practical  point  of  ^dew,  these  agricultural  associations  are  of  • 
great  importance.  Conversation,  intercourse  with  other  minds,  is  the  general 
source  of  knowledge.  Books  do  something.  But  it  is  conversation — it  is  the 
meeting  of  men  face  to  face,  and  talking  over  what  they  have  in  common  inter- 
est— ^it  is  this  intercourse  that  makes  men  sharp,  intelligent,  ready  ta  communi- 
cate to  others,,  and  ready  to  receive  instniction  from  them." 

National  exhibitions  and  field  trials  were  held  by  the  United  States  Agricul- 
tural Society  at  Springfield,  Massachusetts ;  Springfield,  Ohio ;  Boston,  Massa- 
chusetts ;  Philadelphia,  Pennsylvania ;  Syracuse,  New  York ;  Louisville,  Ken- 
tucky ;  Richmond,  Virginia ;  Chicago,  Illinois ;  and  Cincinnati,  Ohio.  These 
national  exhibitions  were  self-sustauiing,  the  receipts  meeting  the  disburse- 
ments of  upwards  of  one  hundred  thousand  dollars  for  premiums  and  expenses ; 
and  they  not  only  increased  the  efficiency  of  State,  county,  and  local  associations, 
but  called  together  larger  assemblages  of  the  people  than  convened  upon  other 
occasions,  embracing  not  only  om*  most  intelligent  yeomanry,  but  gentlemen 
of  every  art  and  profession,  from  every  portion  of  the  wide-spread  Union, 
evincing  that  the  national  pulse  beat  in  unison  with  agriculture,  and  that  the 
public  voice  was  responsive  to  the  call.  At  the  banquets  with  which  theee 
national  jubilees  were  concluded  eminent  gentlemen  met  upon  the  broad  plat- 
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form  of  good  citizenship,  merging  all  sectional  jealousies  and  party  distinctions  }n 
a  general  desire  to  improve  and  elevate  that  great  calling  which  gives  independ- 
ence and  strength  to  our  nation. 

The  society  pcfblished  for  several  years  its  annual  transactions,  and  also  a 
periodical  containing  reports  of  the  annual  meetings,  exhibitions,  and  operations 
of  the  society,  with  a  general  statement  of  the  position  of  agricultural  affairs  at 
the  metropolis,  and  reports  of  the  operations  of  State  boards  and  societies,  agri- 
cultiu-al  colleges,  and  of  all  legislative  recognition  of  the  predominant  interests 
of  the  country. 

The  establishment  of  a  Department  of  Agriculture  was  urged  at  every  annual 
meeting  of  the  society  until  the  desirable  resnlt  was  attained.  It  was  then  re- 
lieved of  many  of  its  self-imposed  duties,  ^  including  the  publication  of  a  periodi- 
cal devoted  to  the  interests  of  agriculture.  The  other  operations  of  the  society 
have  been  interrupted  by  the  rebellion,  which  rendered  it  impossible  for  its 
officers  and  members  to  meet  as  before ;  but  now  that  our  land  is  again  blessed 
with  peace,  it  is  hoped  that  the  fraternal  relations  of  other  years  may  be  resumed, 
and  that  the  United  States  Agricultural  Society  may  become  an  efficient  ally  of 
the  Department  of  Agriculture. 

AGKICUXTURAL  PERIODICAL  LITERATURE. 

It  is  within  the  memory  of  most  of  the  present  generation  of  farmers  when  J. 
S.  Skinner  established  the  ''American  Farmer"  at  Baltimore,  the  pioneer  of  an 
array  of  agricultural  journals,  to  which  may  be  attributed  much  of  the  progressive 
spirit  which  now  animates  our  farmers  and  planters.  In  the  columns  of  these 
journals  those  who  cultivate  the  soil  are  promptly  furnished  with  the  various  dis- 
coveries which  science  is  constantly  making,  and  are  kept  posted  as  to  what  is 
being  practically  done  in  the  pursuit  to  whidi  they  are  devoting  their  energies 
and  their  industry.  • 

AMERICAN  POMOLOGICAL   SOCIETY. 

In  1848  a  convention  of  fruit-growers  organized  the  National  Pomological 
Society,  which  has  since  held  biennial  sessions,  at  which  there  has  been  a  large 
attendaifce  of  delegates,  and  the  published  transactions  are  recognized  as  author- 
ity on  pomological  matters.  The  organization  of  this  society  and  its  example 
has  been  followed  by  the  establishment  of  the  British  Pomological  Society,  iq 
London ;  the  SodiU  Pamdogique  de  Beige,  in  Brussels ;  and  other  similar  organ- 
izations located  at  almost  every  point  of  the  Union — all  working  in  harmony  for 
the  attainment  of  the  most  reliable  and  important  results.  These  are  aggregat- 
ing the  experience  of  the  wisest  and  best  cultivators,  creating  a  taste  for  this 
useful  and  divinely  appointed  art,  proving  what  varieties  are  suited  to  each  par- 
ticular locality,  and  what  to  general  cultivation.  These,  through  the  influence 
of  the  horticultural  and  agricultural  press,  are  improving  fruit-culture  from  the 
Ganadas  to  Mexico,  and  from  the  Atlantic  to  the  Pacific,  bringing  its  numberless 
enjoyments  within  the  means  of  the  most  humble  cottager,  and  multiplying  the 
luxuries  which  crown  the  tables  of  the  opulent.  The  large,  luxuriant^  and 
abundant  fruits  in  the  State  of  California,  in  the  Teiritories  of  Oregon  and  Wash- 
ington, already  rival,  and  in  many  instances  surpass,  those  of  our  older  States; 
indeed,  those  of  the  countries  of  Europe. 

AOrwICULTURAL   COLLEGES. 

The  able  and  exhaustive  paper  by  Hon.  Henry  F.  French,  of  Massachusetts, 
in  the  fourth  Annual  Report  of  the  Commissioner  of  Agriculture,  leaves  nothing 
to  bo  said  on  these  institutions,  which  are  destined,  if  rightly  managed,  to  con- 
tribute largely  to  the  eala\)\idaiiig\i\i  oi  «jgtvc\dtKvral  science  on  the  sure  founda- 
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tion  of  well-asoertained  facts.  It  has  been  well  said  that  if  we  would  improve 
our  present  defective  system  of  agriculture — if  we  would  secure  its  pennanent 
success,  and  make  our  land  the  glory  of  all  lands — we  must  have  institutions 
well  endowed,  adapted  to  such  as  would  bo  eminent  agriculturists.  And  it  is 
high  time,  if  the  sword  have  her  colleges  supported  by  law,  the  plough  should 
have  hers,  believing  that  it  is  as  much  a  matter  of  national  policy  to  know  how 
to  feed  men  scientiftSxUy  as  it  is  to  kill  tJiem. 

THE  DEPARTMENT   OP  ^GRICTTLTTTRE. 

The  future  historian  will  commence  a  new  chapter  in  American  agriculture, 
eclipsing  in  interest  those  which  have  preceded  it,  ^lith  the  establishment  of  a 
Department  of  Agriculture  by  an  act  of  Congress,  approved  May  15,  1862. 
The  heart-wish  of  Washington,  since  echoed  by  almost  every  prominent  cul- 
tivator of  the  soil,  has  thus,  at  last,  been  realized  in  the  national  government 
recognizing  agriculture  as  Entitled  to  its  fostering  care,  and  by  its  aid  in  applying 
the  li^ht  of  science  to  the  guidance  of  rural  labor.  Agriculture,  after  having 
been  kept  waiting  long,  was  elevated  to  its  proper  position  in  the  political  fmme- 
work  of  our  system  of  government  during  a  period  of  civil  .strife.  With  a  return 
of  peace,  the  whole  Union  enjoys  the  benefits  of  a  Department  of  government 
devoted  to  the  advancement  of  what  is  confessed  to  be  the  basis  of  all  trades,  all 
commerce,  and  all  manufactures.  Through  its  agency  those  who  till  the  soil 
will  become  wiser  and  better.  A  flood  of  hght  will  be  shed  upon  the  workings 
of  nature,  in  the  economy  of  animal  life,  and  in  the  vegetable  productions  of  tho 
earth,  to  our  national  profit  and  renown.  Our  free  republic  will  bloom  as  the 
rose,  and  ^riculture  wUl  be  recognized  as  the  most  prosperous  and  the  most 
respected,  the  most  ancient  and  honorable,  the  most  useful  and  independent  of 
indostrial  occupation 


**  Till  plenty,  rising  from  the  encouraged  plough, 
Shall  fill,  enrich,  adorn  dor  happy  land.'' 


HIGH  FARMING,  AS  ILLUSTRATED  IN  THE  HIS- 
TORY OF  THE  NETHERLANDS. 


BY  L.   L.   TILDEN. 


A37  opinion  prevails  among  the  most  intelligent  and  successful  farmers  in'  our 
country  that  farms  are  too  large  to  admit  of  the  most  profitable  cultivation. 
With  few  exceptions  the  owners  have  not  tho  necessary  capital  to  effect  such  im- 
provements as  are  required  for  tho  highest  development  of  the  capabilities  of  the 
soil,  and  they  seek  remuneration  for  their  labor  in  the  extent  of  their  farms, 
rather  than  improved  tillage.  The  facility  with  which  lands  have  been  acquired 
has  perpetuated  the  mistake.  In  the  most  favored  portions  of  our  country — 
those  longest  under  cultivation — poor  men  have  been  enabled  by  industry  and 
frugality  to  purchase  small  farms,  and  prosperous  farmers  have  easily  enlarged 
their  already  large  estates.  As  a  consequence  "high  farming'' — farming  at  a 
considerable  outlay  of  expense  with  a  view  to  the  highest  production — has  been 
neglected. 
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This  subject  has  at  the  present  time  a  special  claim  upon  our  attention.  Lands 
in  the  older  States  now  sell  at  a  high  price.  The  western  States,  in  which  cheap 
farms  have  hitherto  been  procured,  are  rapidly  filling  up.  It  is  not  easy  to  pro- 
cure lands  at  the  government  price,  unless  in  States  and  Tonitories  so  remote  as 
to  render  the  expense  of  removal  and  the  entire  change  in  the  social  condition  of 
the  people  a  serious  objection.  The  older  States  have  no  longer  inducements  to 
offer  to  a  rural  population,  except  on  the  condition  of  a  higher  cultivation  of  the 
soil.  They  cannot  supply  the  means  of  subsistence  to  their  present  inhabitants, 
and  large  numbers  are  forced  to  sQek  their  living  by  the  numerous  branches  of 
manufacture  which  the  demands  of  society  and  civilization  have  created.  In 
Massachusetts  the  number  of  inhabitants  tatho  square  mile  in  1860  was  157.83; 
in  Connecticut,  98.42;  in  Rhode  Island,  133.63.  This  is  equal  to  the  number 
in  the  old  countries  of  Europe.  In  the  Netherlands,  the  number  to  the  square 
mile  in  1864  was  147.49;  in  Prussia,  131.  In  all  the  New  England  States  it 
is  estimated  that  the  population  has  already  reached,  or,  perhaps,  has  already 
passed  the  point  of  finding  a  support  from  the  products  of  the  soil,  estimating 
them  from  the  yield  of  past  years. 

What,  then,  shall  be  done?  It  is  obvious  that  in  most  of  the  towns  in  the 
older  States  there  is  waste  land  that  may  be  reclaimed  and  rendered  productive. 
There  are  moss  and  peat  and  swamp  lands,  having  the  very  richest  soil,  that  may 
be  drained  and  brought  under  cultivation.  There  are  lands  liable  to  an  overflow, 
that  renders  them  almost  useless  for  farming,  which  may  be  reclauned  by  con- 
structing embankments.  There  are  hill-sides  so  wet  at  all  seasons  that  they 
cannot  be  ploughed,  which  can  be  made  available  for  tillage  by  draining.  In 
Great  Britain  it  is  estimated  that  one-half  the  land  will  be  benefited  by  drainage. 
This  necessity  is  not  created  by  the  peculiarities  of  her  climate.  Tho  rain-fall 
is  far  less  than  in  this  country.  Not  only  is  the  quantity  of  rain  greater  here, 
but  it  is  far  less  regular  in  its  fall.  "  Observations  at  London  for  forty  years  by 
Dalton  gave  an  average  fall  of  20.69  inches.  Observations  at  New  Bedford, 
Mass.,  for  forty-three  years  by  Mr.  Rodman,  gave  an  average  fall  of  41.03  inches, 
or  double  the  quantity  in  London."*  It  is  obvious,  therefore,  that  our  lands 
jvould  be  improved  and  rendered  more  productive  by  drainage,  and  if  only  one- 
tenth  of  our  cultivable  lands  require  it,  instead  of  one-half  as  in  Great  Britmn, 
the  magnitude  of  the  work  is  apparent,  and  the  increased  production  resulting 
from  it  must  be  very  great. 

The  subject  of  manures  also  demands  increased  attention.  New  lands,  cov- 
ered with  a  soil  formed  by  the  vegetable  decay  of  ages,  are  productive  without 
the  use  of  manures.  In  the  older  States  this  primitive  fertility  has  passed  away. 
Farmers  who  live  in  the  vicinity  of  cities  and  large  villages  have  facilities  for 
enriching  their  lands  which  are  denied  to  those  who  live  in  the  rural  districts. 
There  even  the  barnyard  is  insufiicient,  and  resort  must  bo  had  to  manufactured 
fertilizers — to  the  production  of  manures  from  composts — and  diligent  industry 
and  a  free  expenditure  of  capital  are  required  for  this  purpose. 

Much  may  be  accomplished  by  the  cultivation  of  "small  farms,  for  the  energies 
and  means  of  the  farmer  being  concentrated,  he  will  endeavor  by  a  higher  culti- 
vation to  secure  the  largest  possible  gains.  In  Belgium  very  few  fanns  exceed 
one  hundred  acres.  The  number  containing  fifty  acres  is  not  groat,  while  the 
number  containing  five,  ten,  or  twenty  acres  is  veiy  large.  Every  portion  of 
these  small  farms  is  made  productive  in  the  highest  degree  of  which  it  is  capable. 
Everything  that  can  be  converted  into  manure  is  collected  and  put  npcm  the  land. 
The  fields  instead  of  being  ploughed  are  spaded,  and  are  trenched  to  a  great 
depth;  no  portion  lies  fallow,  but  by  a  rotation  of  crops  extending  through  six 
or  seven  years,  and  the  constant  application  of  manures,  every  part  is  rendereii 
highly  productive. 

*  ratm  Dralnago,  by  H.  F.  French. 
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Let  the  farmer  imitate  examples  of  successful  industry  like  these.  Let  him, 
instead  of  doubling  the  extent  of  his  farm,  double  the  increase  of  his  crops. 
Let  him  provide  more  and  better  shelter  for  his  stock,  and  thus  keep  them  in 
better  condition  and  at  a  less  expense.  Let  him  make  a  greater  use  of  oil-cake, 
both  of  cotton  seed  and  linseed,  for  the  purpose  of  fottcning  his  stock  and  for 
increasing  the  value  of  manure.  Let  him  study  to  improve  his  farm  buildings, 
making  his  house  more  convenient  for  the  use  of  his  family,  and  his  grounds 
around  it  more  tasteful  and  ornamental. 

THE  NETHERLANDS  AS  AN  AGRICULTURAL  EXAMPLE. 

It  is  with  a  view  to  encourage  the  farmers  of  the  United  States  to  undertake 
the  improvement  of  their  farms  and  aim  at  a  higher  cultivation  of  them,  to  re- 
gard difficulties  however  great  as  not  insurmountable,  to  make  a  free  outlay  of 
capital  in  view  of  a  sure  return  in  increased  production,  that  the  following  article 
has  been  prepared.  Its  design  is  to  show  by  a  brief  narration  how  a  most  re- 
markable people  have  triumphed  over  appalling  difficulties  and  discouragements, 
and  have  made  a  country,  which  by  nature  was  not  fitted  for  cultivation,  and  was 
scarcely  inhabitable,  the  very  garden  of  Europe,  and  a  rich  and  powerful  kingdom. 

That  country,  from  its  position  called  low  or  Netherland,  hollow-land,  or  Hol- 
land, in  the  histoid  of  the  fifteenth  and  sixteenth  centuries  denominated  the  Low 
Countries,  but  now  known  as  the  kingdom  of  the  Netherlands,  is  situated  between 
France  and  Germany,  forming  the  northwest  comer  of  the  vast  plain  that  extends 
through  northern  Germany,  Prussia,  and  Russia  as  far  east  as  the  Ural  moun- 
tains. It  is  bounded  east  by  G<jrmany,  north  and  west  by  the  German  ocean,  and 
south  by  Belgium.  It  is  about  as  largo  as  the  States  of  Massachusetts  and 
Connecticut  united.  By  nature  it  was  a  vast  morass  or  swamp,  with  slight  ele- 
vations formed  by  the  deposits  of  the  Rhine,  the  Scheldt,  and  the  Mease,  and 
by  the  sand-banks  which  were  heaved  up  by  the  ocean.  A  belt  of  wood  onco 
extended  along  the  sea-shore,  against  which  the  sands  were  diifted  by  storms,  and 
which  ultimately  formed  a  partial  barrier  against  the  waves.  Sometimes,  how- 
ever, a  violent  storm  would  break  through  this  imperfect  protection,  inundate  the 
country,  and  render  it  almost  uninhabitable.  Yet  it  was  inhabited  at  a  very  early 
period  by  a  hardy  and  warlike  race  that  lived  chiefly  on  the  products  of  the  sea. 

Uninviting  as  the  country  was,  it  continued  to  be  the  abode  of  a  hardy  peo- 
ple. The  greater  portion  of  it  was  unfitted  for  tillage;  and  but  small  and  de- 
tached portions  of  it  could  be  inhabited.  Besides  its  exposure  to  inundations 
from  the  ocean,  it  was  liable  to  overflow  from  its  three  rivers,  each  of  which, 
after  entering  the  country,  is  divided  into  several  branches,  and  which  are  often 
swollen  by  rains  and  melting  snows.  The  first  defences  against  the  sea  were 
made  in  the  second  century  of  the  Christian  era,*  but  they  were  necessarily 
rude  and  imperfect.  Little  more  was  done  than  to  strengthen  the  barriers 
thrown  up  by  the  sea  against  th«  belt  of  woods  on  the  shore,  while  no  provisions 
were  made  against  the  overflow  of  the  rivers.  From  that  time,  however,  to  the 
present,  the  struggle  against  inundations  has  been  bravely  maintained ;  and  just 
in  proportion  to  the  vigilance  and  perseverance  of  the  people,  has  safety  for  life 
and  property  been  secured.  No  other  country  presents  such  an  appeaiance  to 
the  traveller.  It  is  formed  in  part  by  islands,  but  chiefly  by  that  poition  of  the 
continent  where  the  three  principal  rivers,  each  divided  into  several  branches, 
and  flowing  sluggishly  through  the  marshes  into  the  sea,  render  it  unfit  for  agri- 
culture. The  soil  is  alluvial,  formed  by  the  recession  of  the  sea  and  by  the 
deposits  of  sand  and  mud  which  are  brought  down  by  the  rivers.  The  greater 
part  of  it  is  below  the  level  of  the  sea.  In  many  places  the  surface  is  made 
lower  than  its  natural  condition  by  the  removal  of  layers  of  peat,  beneath  which 

•  Malte-Bnin,  Art.  Holland. 
34 
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tlie  soil,  when  kept  free  from  water,  is  well  adapted  to  tillage.  The  description 
of  the  country  by  English  poets,  though  exaggerated,  has  some  foundation  of 
truthfulness.  Thus  Andrew  Marvel  speaks  of  ^*  Holland,  that  scarce  deserves 
the  name  land,"  whose  inhabitants — 

*'  To  the  stake  a  8trugglitj|?  country  bound, 
Where  barking  waves  still  bait  the  forced  ground ; 
Yet  still  his  claim  the  injured  ocean  laid. 
And  oft  at  leap-frog  o'er  their  steeples  played.** 

And  the  author  of  Hudibras  describes  it  as — 

*•  A  country  that  draws  fifty  feet  of  water, 
In  which  men  live  as  in  the  hold  of  nature ; 
And  when  the  sea  does  in  upon  them  break 
And  drowns  a  province,  does  but  spring  a  leak/* 

These  descriptions  are  not  wholly  caricatures.  The  traveller  who  now  passes 
over  roads  which  are  made  on  the  top  of  high  embankments  sees  fields  and 
dwellings  twelve  and  even  twenty  feet  below  the  level  of  the  streams ;  sees 
lakes  which  were  formed  by  irruptions  of  the  sea,  driven  in  by  storms,  and  sees 
on  every  side  farms  divided  by  canals,  and  hay  and  grain  borne  in  boats  from 
the  fields  to  the  granaries  and  bams. 

DIKES  AND  DRAIKAQB. 

The  influx  tides  and  the  force  of  storms,  as  well  as  the  melting  of  the  snows 
in  regions  where  the  three  principal  rivers  have  their  rise,  would  naturally  cause 
the  overflow  and  submerging  of  the  adjacent  lands.     It  was,  therefore,  indis- 
pensable to  the  safety  of  the  inhabitants,  and  to  the  cultivation  of  the  soil,  that 
the  sea  be  prevented,  by  immovable  barriers,  from  encroaching  on  the  land,  and 
that  the   rivers^  even  when   swollen  by  floods,  should  be  confined    to   their 
proper  channels.     These  objects  were  accomplished  by  embankments,  called 
dikes.     Those    which  protect  the  country'  from  the  sea  are  of  great  extent  and 
of  marvellous  strength.     Although  the  Hist  rude  attempts  at  constructing  them 
were  made  in  the  second  century,  it  was  not  until  the  fifth  that  they  were  made 
so  strong  as  to  aflbrd  protection,  and  even  then,  and  for  centuries  afterwards, 
they  were  broken  at  times  by  violent  storms,  and  portions  of  the  country  were 
overflowed.     In  the  year  1230  a  furious  storm  brose  the  dikes,  and  so  sudden 
and  terrible  was  the  flood  which  ensued  that  there  was  a  very  great  destruction 
of  property  and  of  life.     Similar  disasters  have  frequently  occurred  since  that 
time.     The  inhabitants  have  been  engaged  in  one  long  and  desperate  strugele 
to  secure  safety  for  themselves ;  but  they  entered  upon  it  with  an  energy  and  a 
perseverance  which  have  won  the  admiration  of  the  world.     Taking  advantage 
of  the  fringes  of  woods,  of  which  mention  has  been  made,  and  of  sand  hiSi 
which  have  been  thrown  up  and  compacted  .by  centuries  of  storm,  they  con- 
structed embankments  of  earth,  strengthened  with  bundles  of  brush  cut  from 
trees  which  had  been  planted  and  reared  for  this  purpose,  as  well  as  by  lai^ 
blocks  of  granite,  brought  from  Norway.     These  embankments  are  raised  to 
the  height  of  thirty  feet,  and  are  so  wide  as  to  aflbrd  an  excellent  road  upon 
their  summit,  while  they  slope  so  gradually  that  a  man  can  easily  walk  down 
theur  sides  to  the  level  below.     At  the  base  they  are  130  feet  in  width.     They 
are  under  the  constant  care  of  a  vigilant  corps  of  engineers  and  inspectors,  bT 
whose  watclifulness  and  skill  a  feeling  of  seotuity  is  inspfred  in  the  people  as 
they  follow  the  pursuits  of  life. 

But  these  defences  against  the  ocean  were  not  all  that  was  needed  to  prepare 
the  land  for  tillage,  and  to  render  it  the  abode  of  an  industrious  and  prosperoos 
people.  The  rivers,  after  entering  Holland,  have  numerous  branches,  the  Rhine 
almost  losing  itself  in  the  marshv  lands   through  which  it  flows,  and  when 
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swollen  by  floods,  subjecting  the  whole  country  to  inundation.  It  was,  there 
feie,  indispensable  to  construct  embankments  to  conflne  the  rivers  to  a  proper 
channel.  The  dikes  on  these  streams  require  a  less  degree  of  strength  than 
those  on  the  shores  of  the  ocean,  yet  they  must  be  sufficient  to  resist  the  current 
when  the  waters  are  high.  Stone  is  not  found  in  the  country,  and  could  not  be 
used  in  constructing  them.  They  were  therefore  built  of  earth,  strengthened 
by  bricks  and  bundles  of  brush ;  and  on  top  of  the  embankments  a  roadway 
was  made,  paved  by  bricks  set  up  on  the  edge.  By  this  laborious  process 
several  hundred  miles  of  dikes  have  been  built,  the  lands  have  been  redeemed 
from  the  dominion  of  floods,  and  rendered  the  abode  of  the  most  industrious 
people  on  the  earth. 

The  next  step  in  improvement,  after  the  construction  of  the  dikes,  was  to 
pomp  the  water  from  the  ponds  and  lakes,  and  to  perfect  a  system  of  drainage 
for  the  marshes.  As  the  dikes  were  constructed  in  successive  periods  of  time, 
BO  the  great  work  of  draining  the  swamps  and  lakes  was  accomplished  slowly. 
It  most  be  remembered  that  the  land  is  lower  than  the  sea — is  lower  than  the 
livers  which  flow  through  it ;  for  the  efiect  of  the  embankments  haa  been  to 
raise  the  surface  of  the  streams  above  the  adjacent  lands,  while  the  lands  have 
been  reduced  lower  than  their  natural  level  by  cutting  peat  for  the  purpose  of 
frieL  In  draining  the  lakes  and  marshes  it  was,  therefore,  necessary  to  raise  the 
water  by  one,  and  sometimes  by  two,  lifts,  and  pour  it  into  canals,  which  were 
also  formed  in  part  by  embankments,  and  from  these  to  discharge  it  into  the  rivers, 
or  into  the  ocean.  The  land  is  intersected  on  every  side  by  ditches.  These 
often  form  the  boundaries  of  fields  and  of  fiEums,  and  on  them  the  products  of 
the  farm  are  conveyed  to  the  bams  and  granaries  of  the  farmer.  The  water  is 
raised  from  these  (Utches  and  poured  into  the  canals  by  means  of  machinery, 
which  is  worked  by  wind-mills.  Before  railways  were  known,  these  canals  were 
extensively  used  as  roads  on  which  passengers  and  goods  were  transported  in 
boats.  A  windmill  costs  from  $8,000  to  $14,000,  and  so  numerous  are  they 
that  a  recent  American  traveller  informs  us  that  he  counted  two  hundred,  all  in 
sight  at  one  time.  They  were  used  long  before  steam  engines  were  known,  and 
thev  were  retained  in  use  because  Holland  has  no  wood  or  coal.  One  such  mill 
will  keep  600  acres  free  from  the  water  which  accumulates  from  the  fall  of  rain, 
the  flow  of  springs,  and  the  infiltration  of  water  from  the  embankments.  Nearly 
500,000  acres  are  kept  dry  by  the  use  of  800  of  these  mills,  in  North  and  South 
Holland  alone.  Ten  other  provinces  are  included  in  the  kingdom  of  the 
Netherlands,  and  the  whole  number  of  mills  employed  in  1840  in  draining  the 
lands  of  the  entire  kingdom  was  two  thousand.* 

Prior  to  the  year  1440  there  were  in  the  provinces  of  North  and  South  Hol- 
land one  hundred  and  fifty  lakes,  varying  greatly  in  extent,  eighty-five  of  which, 
occupying  an  area  of  223,062  acres,  had  been  drained  and  reclaimed  for  the 
purpose  of  agriculture.  The  lake  of  Harlaem  alone  contained  45,230  acres.  In 
1440  the  first  of  these  lakes  was  drained,  containing  fifty-nine  acres.  Twenty 
years  later  another  was  drained,  containing  694  acres.  These  experiments 
demonstrated  the  practicability  of  the  undertaking,  yet  a  century  elapsed  before 
another  attempt  was  made.  During  this  period,  however,  the  countiy  was  con- 
vnlsed  by  war,  and  the  attention  of  the  government  was  diverted  from  internal 
improvements,  and  directed  to  the  assertion  and  maintenance  of  her  independ- 
ence. No  sooner  was  the  oppressive  yoke  of  Philip  II  of  Spain  shaken  off*, 
and  the  Dutch  republic  established,  than  further  efforts  were  successfully  made 
to  drain  the  lakes  and  marshes,  and  thus  extend  the  area  of  cultivable  land  in 
the  country.  As  the  lakes  served  as  reservoirs  to  hold  a  portion  of  the  rain- 
water which  falls  on  the  surrounding  district,  the  first  step  in  draining  tbem  was 
to  cut  a  canal  around  the  lake  which  it  was  proposed  to  drain,  to  receive  the 

*  Weal ;  Dictionaiy  of  Terms  of  Art. 
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water  which  naturally  flowed  into  it,  while  the  earth  thrown  up  by  digging 
formed  an  embankment  on  the  shore.  Then  by  means  of  windmills,  working 
either  scoop  wheels  or  a  "screw  of  Archimedes,"  the  water  was  raised  and 
poured  into  the  canal,  and  carried  thence  to  the  sea.  The  land  thus  drained  is 
a  vegetable  deposit  of  surpassing  richness  and  fertility,  and,  in  the  language  of 
the  countiy,  is  called  a  polder, 

DRAINING   OF  HARLAEM   LAKE. 

No  better  idea  can  be  given  of  the  herculean  task  which  this  people  assumed 
in  draining  their  lakes  than  by  referring  to  the  lake  of  Harlaem.  This  lake, 
like  several  others,  and  like  the  large  bay  called  the  Zuyder  Zee,  was  formed  hy 
the  irruption  of  the  ocean  during  a  heavy  storm.  It  was  situated  four  miles 
southeast  from  Amsterdam,  and  the  same  distance  northwardly  from  Leyden. 
Its  surface  was  ten  inches  below  low- water  mark  on  the  Zuyder  Zee,  with  which 
it  wasconuected  by  the  river  Y,  twenty-seven  inches  lower  than  high- water  mark, 
and  was  fourteen  feet  in  depth.  It  was  fonned  near  the  end  of  the  sixteenth 
century  by  an  inundation,  which  transformed  four  small  lakes  into  one  sheet 
of  water,  and,  overflowing  the  surrounding  country,  laid  several  villages  waste 
and  destroyed  much  valuable  property.  It  was  thirty-three  miles  in  circumfer- 
ence, and  contained  an  area  of  a  little  more  than  45,000  acres.  Two  objects 
were  to  be  secured  by  draining  it — the  protection  of  the  two  cities  named  above 
from  floods  when  the  lake  was  agitated  by  severe  storms,  and  the  recovery  of 
the  land  occupied  by  the  bed  of  the  lake  for  the  purposes  of  agriculture.  For 
more  than  two  centuries  the  government  had  felt  the  desirableness  of  this  great 
enterprise,  but  no  fixed  determination  in  regard  to  it  was  formed  until  183C.  In 
the  month  of  November  of  that  year,  during  a  violent  storm  from  the  south,  the 
waters  of  the  lake  overflowed  the  banks  and  threatened  the  destraction  of  the 
city  of  Amsterdam ;  while  only  a  month  later,  during  a  storm  from  the  north, 
the  city  of  Leyden  was  exposed  to  a  similar  danger.  The  government  then  de- 
termined to  undertake  the  work  at  once,  and  employed  eminent  civil  engineers 
to  make  plans  and  superintend  the  work.  A  canal  forty  miles  in  length  was 
first  cut  around  the  lake,  varying  in  ^vidth  from  124  to  147  feet,  and  nine 
feet  in  depth.  The  soil  thrown  up  in  digging  was  used  in  making  an  embank- 
ment between  the  canal  and  the  lake.  This  embankment  was  raised  to  the  height 
of  thirteen  feet.  At  some  points,  where  the  soil  was  soft  and  spongy,  or  where 
the  canal  crossed  creeks,  it  was  necessary  to  use  faggots  formed  into  long  masses, 
which  were  loaded  with  gravel  and  sunk  and  finniy  secured  by  stakes.  Three 
steam  engines  of  350  horse  power  each  were  procured  in  England,  each  working 
eleven  pumps  of  sixty-three  inches  diameter  and  ten-feet  stroke.  These  were 
erected  on  foundations  formed  by  first  digging  to  the  depth  of  twenty-three  feet 
and  then  driving  piles  to  the  depth  of  forty  feet  below  that  level.  The  lake  was 
nut  enclosed  and  the  preparations  completed  till  May,  1848.  More  than  three 
years  were  then  consumed  in  pumping  out  the  water,  during  which  period  about 
twenty  months  were  spent  in  continuous  labor.  In  July,  1852,  the  work  was 
completed  and  the  sale  of  the  recovered  lands  conunenced.  The  cost  of  this 
great  work  was  S3,592,537;  the  number  of  acres  recovered  was  45,230;  and 
the  cost  per  acre  about  S79.  The  entire  expense  was  defrayed  by  the  sale  of 
the  lands.* 
An  American  traveller,  who  visited  it  three  years  afterwards,  writes  as  follows: 
"  I  found  what  had  so  recently  been  the  bed  of  a  great  lake  to  be  a  re^on  of 
exceedingly  fertile  land  in  a  high  state  of  cultivation.  It  was  dry,  healthy,  and 
comfortable.  Numerous  neat  cottages  were  seen  in  various  directions ;  a  popu- 
lation ef  2,000  persons  dwelt  within  the  polder;  fields  of  verdure,  enliven^  by 

•Encyclop.  Brit.,  art.  Holland. 
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cattle,  horses,  and  sheep  grazed  on  the  beautiful  meadows;  and  eveij-thlng  the 
eye  could  look  upon  indicated  the  triumphant  achievement  of  the  vast  and  bene- 
ficial design." 

It  will  be  seen  that  the  great  and  formidable  difficulties  in  the  way  of  all 
agricultural  improvements,  arising  from  the  natural  situation  of  the  country,  have 
been  overcome  by  the  indomitable  energy,  industry,  and  perseverance  of  its  in 
habitants.  It  is  difficult  to  estimate  the  expense  of  the  dikes  and  of  the  drain- 
age; the  cost  of  the  dikes  and  other  works  is  said  to  have  been  81,500,000.000 
A  country  which,  in  1864,  contained  but  3,700,000  inhabitants,  and  having  an 
area  of  only  8,617,000  acres,  has  been  redeemed  from  the  ocean  and  cultivateil 
like  a  garden  by  a  people  who  have  just  claims  upon  the  respect  and  admiration 
of  the  civilized  world. 

SOCIAL  AND   AGRICULTURAL  PROGRESS. 

It  is  an  interesting  and  instructive  study  to  trace  their  progress  from  the  barbar- 
ism in  which  all  the  Gothic  nations  were  involved  at  the  time  of  the  Christian  era, 
to  the  condition  of  freedom  and  enlightened  civilization  which  they  have  attained. 
For  centiuies  a  long  night  brooded  over  them  all,  but  in  none  was  its  darkness  , 
greater  than  in  this  kingdom.  The  sword  was  the  only  acknowledged  force,  and 
the  conqueror  claimed  not  only  the  right  to  distribute  the  lands,  but  also  the  people 
with  the  lands,  and  thus  a  system  of  vassalage  prevailed,  but  one  step  in  advance 
of  chattel  slavery.  In  the  lapse  of  time  the  Romish  priesthood  became  a  power 
in  the  land,  often  working  beneficently,  treasuring  in  convents  and  monasteries 
whatever  of  learning  had  survived  the  fall  of  the  Roman  empire,  and  teaching 
all  that  was  taught  of  divine  truth,  yet  often  becoming  the  ally  of  despotic  power 
and  binding  with  heavier  chains  the  hands  and  the  souls  of  men.  In  the  pro- 
gress of  the  nation  another  potent  cause  of  prosperity  was  trade,  and  the  manu- 
ractures  which  trade  stimulates  and  encourages.  The  country  became  a  vast 
work-shop,  in  which  fabrics  were  wrought  that  found  a  ready  sale  in  the  mart^ 
of  Europe  and  brought  returns  of  wealth  to  these  Netherlands,  once  so  barren 
and  so  unsuited  to  human  industries.  Cities  sprang  up  and  acquired  not  only 
wealth,  but  freedom.  Free  cities,  they  were  termed,  because  of  certain  rights 
and  privileges  which  had  been  wrested  from  the  sovereign  and  are  exercised  by 
the  people.  They  had  an  important  influence  on  the  cause  of  liberty,  for  they 
were  governed  by  law,  had  chartered  rights,  and  the  citizens  of  each  had  a  voice 
in  framing  and  executing  the  laws. 

Thus  slowly,  during  a  progress  of  thirteen  centuries,  did  the  'Netherlands  bo- 
come  an  enlightened  and  powerful  state,  enjoying  a  greater  liberty  thau  any 
other  European  nation.  Nature  had  apparently  condemned  her  to  peipetual 
poverty;  her  soil  was  lower  than  the  waters  of  the  adjacent  sea;  swamps  and 
lakes  abounded  on  every  side ;  the  air  was  damp  and  the  winters  cola ;  yet  hero 
a  hardy,  brave,  noble  race  of  men  was  preparing  to  battle  for  their  rights  and 
to  assert  with  then*  blood  the  great  principles  of  civil  and  religious  liberty.  The 
struggle  was  long,  for  it  was  maintained  against  the  most  powerful  nation  in  the 
world ;  but  it  resulted  in  sectuing  freedom  for  herself,  and  in  promoting  by  her 
example  and  influence  the  cause  of  human  progress.  She  became  a  power  among 
the  European  nations,  planted  her  colonies  in  the  four  quarters  of  the  globe,  sur- 
passed all  others  in  the  extent  and  richness  of  her  commerce,  became  an  asyhim 
for  persecuted  Protestants,  founded  libraries  and  universities  with  munificent  en- 
dowments, and  gave  to  the  world  an  illustrious  succession  of  wise  and  learned 
men.  • 

This  country  has  a  special  interest  in  the  minds  of  American  people.  Many 
of  its  citizens,  at  an  early  day,  emigrated  to  this  country,  and  their  descendants 
were  distinguished  for  high  qualities  of  character,  and  became  useftd  members 
of  our  common  firatemity.    Not  a  few  of  the  best  families  in  the  State  of  New    ^ 
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York  are^roud  to  trace  their  descent  from  Holland.  She  was  the  first  nation 
that  achieved  for  herself  civil  and  religious  liberty,  and  thus  she  became  an  ex- 
ample and  an  inspiration.  She  afforded  an  asylum  for  many  years  to  the  Puri- 
tan settlers  of  New  England,  where  they  formed  a  higher  appreciation  of  lil)erty, 
of  education,  of  freedom  of  thought  and  speech,  and  of  those  seminal  principles 
which  underlie  all  our  institutions.  Their  residence  in  Holland  assisted  in  pre- 
paring them  for  the  great  part  they  were  to  act  in  laying  the  foundations  of  em- 
pire in  a  strange  land.  Not  the  least  valuable  of  the  forms  and  institutions  for 
which  they  were  indebted  to  their  residence  in  that  land  are  the  division  of  the 
country  into  townships,  and  committing  to  towns  the  internal  regulation  of  their 
own  affairs ;  the  appointment  of  select  men  as  municipal  officers ;  the  registry 
of  deeds,  the  advantages  of  which  over  the  English  system  are  incalculable ;  and 
the  establishment  of  higliways,  and  the  erection  of  houses  and  farm  buildings 
along  the  line  of  travelled  roads. 

But  another  reason  is  still  more  important  to  fanners.  The  history  of  Holland 
shows  what  can  be  accomplished  in  agricultural  improvements  by  industry  and 
perseverance.  Many  thousands  of  acres  of  what  was  once  an  impassable  morass 
nave  been  reclaimed,  and  made  the  abode  of  a  people  who  possess  wealth,  the 
means  of  education,  and  the  institutions  of  religion.  A  great  and  free  people, 
distinguished  alike  for  wealth  and  refinement,  for  their  attainments  in  high  art, 
for  their  learned  men  and  universities,  and  though  "  last,  not  least,"  for  an  ad- 
mirable system  of  free  schools,  now  inhabit  peaceful  homes,  and  are  foremost  in 
the  enjoyments  of  civilized  life,  in  a  territory  which  has  l>een  reclaimed,  and  is 
kept  free  from  the  peril  of  storm  and  flood  by  the  most  remarkable  industry  the 
world  has  ever  seen. 

The  number  of  provinces  which  now  compose  the  kingdom  of  the  Netherlands, 
if  we  include  the  Duchy  de  Luxemborg,  is  twelve.     They  are  as  follows : 

Population  in  1864. 

North  Brabant ., 421,  009 

Guehlre 424,  410 

South  Holland 661,  321 

North  Holland 561,  259 

Zealand 175,  066 

Utrecht 170,  291 

Frise •       286.  066 

Overyssel 247,  694 

Groninque  . . . ; 221,  724 

Drenthe 103,  254 

Duchy  de  Limborg 221,  510 

Duchy  de  Luxemborg 206, 140 

3,  699,  744 


Considering  the  limited  extent  of  its  territory,  the  kingdom  contains  a  laige 
number  of  populous  cities.  There  are  fifteen  which  contain  each  a  population 
exceeding  20,000,  and  thirteen  others  which  contain  each  over  10,000.  Amster- 
dam has  a  population  of  261,455,  and  Rotterdam  114,052.* 

The  climate  is  such  as  would  naturally  belong  to  a  country  situated  like  this. 
The  air  is  damp,  and  often  heavy  with  fogs.  In  winter  the  waters  are  frequently 
frozen,  and  even  the  large  bay  of  the  Zuyder  Zee  is  sometimes  frozen  over. 
The  temi)erature  is  sometimes  as  low  as  23°  below  zero.  In  summer,  cold  nights 
often  succeed  hot  days.  Changes  from  heat  to  cold  and  from  cold  to  heat  are 
often  sudden  and  severe. 
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The  whole  number  of  acres  of  land  in  the  kingdom,  according  to  a  return 
made  in  1864,  was  8,617,000.  Deducting  waste  and  uncultivated  land  and 
roads  and  waters,  about  6,000,000  of  acres  are  under  cultivation,  more  than  half 
of  which  is  in  grass.  In  South  Holland  the  proportion  of  pasture  and  meadow 
to  arable  land  was  as  2  to  1,  and  in  Friesland  as  8  to  1.  The  grass  is  of  the 
finest  quality,  and  the  lean  cattle  which  are  annually  imported  from  Norway  and 
Denmark  fatten  rapidly  when  fed  upon  the  polders.  To  the  excellence  of  the 
grass  is  owing  the  good  quality  of  the  milk  of  the  cows,  and  the  superior  quality 
of  Dutch  batter  and  cheese.  The  farms  are  usually  small,  and  are  cultivated 
with  the  greatest  skill.  They  are  separated  by  ditches  for  the  purpose  of  drain- 
^e.  The  land  is  often  thrown  up  into  beds,  with  a  narrow  ditch  between  them. 
The  ditches  are  often  so  wide  that  boats  are  moved  upon  them  for  the  purpose 
of  carrying  the  products  of  the  fields  to  the  bams.*  Rich  as  the  soil  is  by  na- 
ture, great  pains  are  taken  to  increase  its  fertility  by  maniu'es.  Liquid  manures, 
collected  in  reservoirs,  are  pumped  out  and  distributed  over  the  fields,  after  the 
manner  of  watering  the.  streets  in  our  cities.  The  quantity  of  animal  manure  is 
increased  by  adding  to  it  tiu-f,  the  sweepings  of  the  streets,  and  everything  that 
can  be  used  for  enriching  the  soil.  Nothing  that  can  possibly  be  useful  to  the 
land  is  suffered  to  be  wasted.  Green  crops  of  clover,  buckwheat,  or  lupin  are 
often  ploughed  in.  Great  use  is  made  of  the  ashes  of  peat,  which  is  universally 
need  as  fuel.  The  cisterns  which  are  used  for  collecting  liquid  manives  are 
phicod  OQtsido  the  stables  to  prevent  noxious  gases  from  injuring  the  health  of 
the  cattle,  and  their  contents  are  often  added  to  tlie  compost  heap,  where  thoy 
are  thoroughly  intermixed  and  incorporated  with  it. 

DArRIES. 

The  Dutch  dairies  are  remarkable  for  their  neatness.  The  cows  are  pastured 
in  summer,  and  are  milked  in  the  field.  The  farm-house  is  large,  (me  story  in 
height,  with  a  high  four-sided  roof,  forming  an  apartment  for  the  storage  of  hay 
and  grain.  Adjoining  the  kitchen  are  the  stalls  in  which  the  cows  are  kept  in 
winter.  These  are  often  washed  and  scoured  and  sanded,  like  the  apaitments 
used  by  the  ftunily.  A  large  cistern,  placed  at  a  bttle  distance,  receives  all  the 
slops  of  the  kitchen,  which  are  transferred,  from  time  to  time,  to  the  compost 
heap.  The  farmer,  coming  from  the  field,  changes  his  shoes  at  the  door.  An 
English  trav'eller  visited  a  dairy  at  Broek,  and  says  that  the  Dutch  dairies  are 
all  built  on  one  plan.  They  consist  of  a  house  of  one  stoiy,  and  of  great  length. 
The  stalls  for  the  cows  run  along  one  side  of  the  buihling,  anbther  side  is  de- 
voted to  the  making  of  butter  and  cheese,  and  the  remainder  of  the  interior  forms 
the  dwelling  of  the  family.  The  cows  and  the  family  enter  at  the  same  outer 
door;  but  the  floor  of  the  stable  is  made  of  brick,  and  is  scoured  daily,  and  kept 
as  clean  as  the  kitchen. .  All  travellers  descril>e  the  Dutch  houses  as  remaikable 
for  neatness.  "  Go  into  any  kitchen,  no  matter  in  what  dwelling,  and  there  you 
will  see  the  pui-e  white  marble  floor,  not  a  particle  of  dust  or  dirt  visible,  and  the 
kitchen  utensils  polished  to  the  brightness  of  min'ors.  Next,  go  into  the  streets, 
and  see  the  servant  girls  scrubbing  the  brick  pavement  in  front  of  the  house, 
and  slashing  the  water  about  the  doors  and  windows,  in  front  of  the  house,  with 
backets  and  a  EHuall  force  pump.  See  all  this,  and  acknowledge  tliat  the  Dutch 
women  are  animated  by  a  strong  and  all-pervading  love  of  cleanliness."t 

FUEL   RESOURCES. 

To  increase  the  quantity  of  cultivable  land  the  government  encourages  the 
digging  of  peat.     When  this  is  removed  to  the  depth  of  several  feet,  there  is 

*  Henry  Coleman^Etiropeao  Afipriculture. 

t  William  Chambers's  Tour  in  Holland  and  Countries  on  tho  Ehiue. 
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usually  found  undemcatli  it  a  layer  of  good  soil.  There  is  no  coal  or  other 
mineral  wealth  in  the  countr}%  Peat  is  extensively  found,  and  the  preparation 
of  it  for  fuel  is  an  important  branch  of  industr}\  Besides  the  turf-likc  form  in 
which  it  usually  appears,  there  is  much  taken  up  in  a  soft,  semi-fluid  state,  not 
imlike  tar,  which,  when  pressed  and  dried,  is  the  best  quality  of  peat.  It  bums 
without  smoke,  and  a  piece  once  ignited  retains  the  condition  of  a  red-hot  cinder 
for  hours,  until  it  moulders  away  into  fine  ashes.  It  is  burned  in  foot-stoves,  in 
hoqses  and  churches,  and  is  used  in  dining-rooms  to  keep  hot  tea  and  colTee  and 
other  food.  When  this  layer  of  peat  is  removed,  the  cleared  space  becomes  a 
fertile  field,  and  is  kept  diy  like  other  fields  in  that  coimtry. 

Labor  and  capital  are  continually  applied  to  reclaiming  bog  land,  and  to  con- 
structing embankments  on  lakes  and  streams.  There  is  a  constant  endeavor  on 
the  part  of  the  government  and  the  people  to  reduce  the  quantity  of  uncultivated 
land,  and  they  do  not  shrink  from  the  labor  and  expense  demanded  for  this 
purpose. 

STATISTICS   OF  I»i:ODUCTIOXS. 

The  rearing  of  stock  together  with  daiiy  husbandry  is  a  great  source  of  wealth 
to  the  farmers.  Lean  cattle  are  imported,  principally  from  Denmark,  which 
fatten  rapidly  on  the  rich  pastures  of  the  country..  In  18/^9  an  official  report 
states  that  the  live  stock  consisted  of:  Horses,  236,732;  honied  cattle,  1,232,199, 
of  which  there  were,  cows,  884,946;  asses  and  mules,  3,000;  sheep,  795,897; 
swine,  259,031 ;  goats,  111,404. 

From  a  report  made  to  the  Foreign  Office  in  1862,  and  published  in  the  Farmers? 
(British)  Magazine,  it  appears  that  many  of  the  products  of  the  Netherlands  are 
the  same  as  in  England,  but  that  some,  as  madder,  tobacco,  hemp,  and  chiccory, 
are  either  unusual  or  unknowTi  in  English  husbandry.  Rye  is  the  grain  most 
raised,  aud  furnishes  the  principal  food  for  the  lower  class  of  people.  The  quan- 
tity of  grain  raised  is  adequate  to  the  consumption  of  the  country.  The  average 
production  is  as  follows:  Wheat,  21  bushels  per  acre;  oats,  33;  barley,  29;  lye, 
15.  Of  root  crops:  Potatoes,  121  bushels  per  acre;  mangel  wurtzel,  10  tons 
per  acre. 

The  average  yield  of  a  farm  in  North  Brabant^  of  one  hundred  and  eighty- 
two  acres,  under  high  cultivation  and  pajnng  a  good  interest  on  the  investment, 
was:  Wheat,  31  bushels  jicr  acre;  rye,  35;  barley,  54;  oats,  65 j  beans,  42; 
peas,  28  ;  mangel  wurtzel,  21  tons  per  acre. 

In  1853  the  following  statement  of  farm  products  was  made  oiHcIally :  177,065 
acres  in  wheat  produced  2,634,136  bushels;  448,648  acres  in  ryo  produced 
7,064,288  bushels;  108,316  acres  in  barley  produced  3,486,928  bushels ;  21 1,218 
acres  in  oats  produced  7,844,680  bushels;  157,489  acres  in  buckwheat  produced 
3,792,440  bushels;  25,233  acres  in  peas  produced  630,240  bushels';  32,404  acres 
in  beans  produced  2,724,064  butiiels;  216,074  acres  in  potatoes  produced 
20,839,652  bushels;  flax,  tobacco,  and  other  crops  not  given. 

A  writer  in  the  Farmers'  Magazine,  who  attended  the  annual  meeting  of  the 
agricultural  society  of  Holland  in  1863,  says  that  the  show  of  cattle  was  good, 
especially  of  milch  cows,  which  were  of  native  breed,  and  which  "  yielded  in- 
credible quantities  of  milk."  Fruit,  he  says,  was  fine,  especially  apples  and 
pears.  "  Fine  collections  of  wheat,  barley,  and  other  kinds  of  grain  were  ex- 
hibited, and  the  weight  of  mangolds,  turnips,  cabbages,  and  potatoes  was  aston- 
ishing." 

EDUCATION  AND  MOKALS. 

We  should  have  but  an  imperfect  idea  of  the  place  which  any  nation  occupies 
in  the  scale  of  civilization  if  we  looked  only  at  its  industry  and  the  development 
of  its  material  rcBOurces.    Hence  we  must  observe  the  progress  of  education  and 
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the  state  of  morals  among  a  people,  and  find  the  degree  of  mental  cultivation 
which  they  have  received  and  the  extent  to  which  crime  is  restrained. 

In  both  these  respects  the  Netherlands  will  compare  favorably  with  any  coun- 
try. An  admkable  system  of  common  schools  exists,  in  which  provision  is  made 
for  the  education  of  the  poor,  and  in  some  of  the  provinces  nearly  every  child 
of  suitable  age  attends  school.  The  late  Prof.  Bache,  when  president  of  Girard 
College,  made  a  tour  through  Europe,  examining  the  schools  of  every,  kind  in 
England,  Scotland,  France,  Holland,  Germany,  Prussia,  and  Switzerland.  In  the 
able  and  excellent  report  made  to  the  trustees  of  the  college  on  his  return,  he  says 
of  the  schools  in  the  Netherlands :  *'  Among  the  primary  schools  of  Holland  ai*e 
some  of  the  best  which  I  visited,  and  the  whole  condition  of  popular  instruction 
is  worthy  of  a  nation  which  has  ever  been  distinguished  for  its  virtue  and  intel- 
ligence." The  proportion  of  children  attending  school  in  all  the  provinces  is 
exceeded  by  no  country,  unless  we  except  Prussia.  Each  community  or  neigh- 
borhooti  is  required  by  law  to  maintain  at  least  one  school.  Competent  teachers 
are  provided,  and  the  whole  system  of  instraction  is  supervised  by  a  board  of 
education.  In  addition  to  common  schools  there  were,  in  1857,  944  schools  or 
academies  of  a  higher  grade,  containing  81,000  pupils,  and  63  Latin  schools, 
containing  1,802  pupils.  Besides  these  there  were  three  universities  which  con- 
tained 1,327  students.  The  high  character  of  these  universities  is  well  known. 
The  scholars  who  have  been  trained  in  them  for  eminent  usefulness  m  all  the 
lean^  professions  have  ever  held  a  high  rank  in  the  republic  of  letters. 

Nor  has  she  been  less  distinguished  for  the  hold  which  moral  and  religious 
truth  has  had  upon  the  popular  mind.  Her  struggles  in  the  cause  of  civil  and 
religious  liberty  against  a  gigantic  despotism  have  been  described  with  the  pen 
of  a  master  by  one  of  om*  most  eminent  historians.  Eml»racing  the  truths 
taught  by  the  reformers,  claiming  liberty  of  conscience,  rejecting  the  authority 
of  tradition,  and  adopting  the  Bible  as  their  rule  of  life,  her  people  struggled 
for  eighty  years  to  achieve  their  independence  and  were  successful.  The  prize 
was  worth  the  contest,  for  civil  liberty  in  Europe,  so  far  as  it  is  enjoyed  by  any 
nation,  and  perfect  civil  and  religious  liberty  in  America,  was  the  result  of  the 
contest. 

A  people  thus  trained  was  prepared  to  appreciate  the  pure  morals  which  are 
inculcated  in  a  religious  community  and  which,  to  a  greater  or  less  extent,  are  a 
rule  of  life.  The  sanctities  of  the  Sabbath  and  the  sanctuary  are  very  generally 
regarded,  aird  although  the  population  of  the  cities  is  proportionally  larger  than 
in  any  other  countrj'  of  Europe,  there  is  much  less  crime  than  in  any  other  Euro- 
pean cities.  The  untiring  industry  of  the  inhabitants,  the  excellent  instruction 
of  the  schools,  together  with  the  religious  counsels  of  the  clergy,  have  co-operated 
in  rendering  the  country  more  free  from  crime  than  Belgium  or  France,  and  have 
cjiused,  particularly  during  the  last  half  century  of  peace,  a  steady  advance  in 
the  8<)cial  condition  of  her  people. 
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LOCATIOir  OF  BOADS. 

It  may  be  said  in  general  terms  tbat  the  best  line  of  road  between  two  pmnts 
is  that  which  is  shortest,  most  level,  and  cheapest  to  bnild  and  maintain,  having 
reference  to  the  kind  and  amount  of  travel  it  is  expected  to  accommodate.  It  is 
manifest,  however,  that  we  can  rarely  adopt  the  route  which  is  absolutely  the 
shortest  or  most  level  possible,  because  of  the  intervening  natural  obstacles,  such 
as  hills,  vallevs,  and  streams,  to  overcome,  which  would  often  involve  expense  m- 
consistent  with  true  economy.  It  is  often  practicable  to  cut  through  a  hill  or  to 
fill  up  a  valley,  so  as  to  construct  a  road  both  straight  and  level,  at  a  cost  not  ex- 
ceeding that  deemed  economical  in  the  constniction  of  a  railway,  but  which  would 
be  justly  considered  extravagant  and  uniustifiable  in  building  a  common  highway. 

There  are  other  considerations  beside  that  of  economy  which  enter  idio  the 
practical  question  of  the  precise  location  of  a  road.  Some  of  these  are  of  such 
a  nature  as  very  seldom  receive  much  attention  fronf'*  selectmen,"  or  road  com- 
missioners, or  even  engineers,  and  yet  they  have  an  important  influence  on  the 
development  of  the  country  into  rural  homes  for  a  cultivated  people.  After  oar 
physical  wants  of  food,  clothing,  and  shelter  are  met,  and  the  comforts  of  life 
are  provided, ^we  strive  for  the  gratification  of  taste;  and  for  nothing  do  we  more 
willingly  expend  money  than  to  enjoy  the  natural  beauties  of  the  landscape,  with 
its  wealth  of  forests  and  lake,  and  plain  and  river. 

The  borders  of  common  roads  are  the  convenient  and  usual  sites  for  dwellings, 
and  hence  it  is  important  so  to  establish  these  roads  that  they  may  at  the  same 
time  fiirnish  a  safe  and  easy  passage  to  the  traveller  and  render  the  country 
through  which  they  pass  most  attractive  and  valuable  to  its  inhabitants. 

A  highway  depenas  usually  for  its  repair  upon  the  labor  of  those  who  h've 
along  its  line,  and  even  if  well  oonstmcted  is  seldom  well  maintained,  unless  it 
furnishes  comibrtable  and  attractive  building  sites.  Primarily,  we  attend  to  the 
demands  of  traffic  and  business,  yet  in  all  the  older  portions  of  the  country  there 
is  a  large  amount  of  what  is  termed  pleasure  travel,  which  always  selects  an 
agreeable  route;  and  eveu  the  teamster,  who  seeks  only  the  best  wav  to  his  des- 
tination, feels  safer  in  drawing  his  load  through  a  settled  coimtry,  where  in  case 
of  accident  he  may  find  shelter  and  assistance.  Therefore,  highways  are  to  be 
established  where  they  will  best  accommodate  those  who,  from  all  the  various 
motives  of  business,  convenience,  or  pleasure,  may  desire  to  use  them. 

In  locating  a  highway  we  practically  turn  aside  from  what,  on  simply  engi- 
neering grounds,  is  our  best  route,  for  various  reasons.  We  hesitate,  for  instance, 
to  cut  a  road  through  a  churchyard,  or  to  destroy  a  valuable  tree  or  other  ancient 
landmark,  and  we  leave  a  direct  course  from  motives  of  economy  to  find  a  nar- 
row place  of  bridging  a  river,  or  to  avoid  the  expense  of  crossing  a  pond. 

A  straight  line,  too,  in  an  uneven  agricultural  country,  although  economicsd 
and  the  best,  regarding  only  the  travel  from  end  to  end,  may  so  injure  the  farms 
through  which  it  passes  by  deep  cuts  or  by  embankments,  as  to  render  them  m- 
accessible  or  quite  inconvenient  of  approach,  and  so  detract  from  their  value; 
when  a  deviation,  very  slightly  increasing  the  distance,  would  leave  the  estates 
not  only  uninjiu-ed  but  increased  in  value.  Highways  are  for  the  public  good; 
and  the  interest  of  the  towns  or  counties  which  construct  and  maintain  them,  and 


COUNTRY  ROADS.  539 

the  rights  of  the  owners  of  land  taken  for  them,  as  well  as  the  accommodation 
of  the  travelhng  public  and  the  traffic  of  persons  residing  in  the  places  connected 
by  them,  are  always  to  be  weighed  in  deciding  the  final  question  whether  the 
public  good  on  the  whole  requires  the  highway. 

It  is  tnie  that  damages  are  awarded  to  the  owners  of  the  land  over  which  a 
public  road  is  laid,  and  theoretically,  though  often  not  actually,  the  owners  re-  . 
ceivo  compensation  for  all  the  injury  they  sustain.  This  view,  however,  does 
not  materially  change  the  practical  result.  The  best  route,  upon  strictly  engi- 
neering principles,  may  lead  directly  through  a  dwelling  house  so  valuable  that  all 
would  see  that  true  economy  requu'es  a  deviation  to  avoid  the  destruction  of  the 
building  and  the  cost  of  paying  for  it.  So,  in  a  lesser  degree,  injury  to  the  estates 
passed  over,  whether  to  buildings,  gardens,  or  farms,  may  be  regarded  as  an  ele- 
ment in  the  decision  of  the  fimu  question  as  it  is  presented  to  the  authorities 
charged  with  the  power  of  establishing  public  highways. 

Although  it  may  appear  from  the  foregoing  suggestions,  that  the  precise  location 
of  a  road  must  be  always  more  or  less  controlled  by  considerations  of  conveni- 
ence, taste,  and  economy,  outside  the  province  of  a  mere  constructing  engineer, 
yet  it  is  none  the  less  important  rightly  to  weigh  and  appreciate  the  considerations 
which  relate  to  the  grades  and  width  and  shape,  and  to  the  materials  and  cost 
of  construction  of  the  roadway,  than  it  would  be  if  the  latter  were  the  only  points 
of  inquiry. 

To  answer  rightly  the  final  question  whether  the  public  accommodation  de- 
mands the  interference  with  private  property  without  the  owner's  consent,  and  its 
dedication  to  the  public  use  for  a  highway,  it  must  be  determined  in  advance  not 
only  how  much  damage  individuals  will  suffer  by  such  interference,  and  how  much 
advantage  the  travelling  public  will  receive  by  opening  the  proposed  road,  but  also 
whether  it  is  economically  possible  to  construct  and  maintain  it  sufficiently  level, 
short,  safe,  and  hard  and  smooth  of  surface  to  accommodate  the  intended  traveL 
As  all  these  are  pi*eliminary  to  the  adoption  of  a  definite  route;  they  may  be  con* 
veniently  considered  under  the  head  of 

SELECTION  OF  ROUTE. 

Since  the  selection  of  a  particular  route  must  depend  upon  its  satisfying  the 
requirements  for  a  good  road,  we  will  consider  these  requisites  under  the  follow- 
ing titles:  ^ 

1st.  Directness,  anoloss  by  curves j 

2d.  Undulations; 

3d.  Grades; 

4th.  Soil  and  materials. 

Directness — loss  by  curves, — As  every  variation  from  a  straight  line  increases 
the  distance  of  travel,  it  is  impohant  to  consider  what  sacrifice  it  is  proper  to 
make  to  preserve  a  direct  course,  and,  as  an  element  in  this  question,  to  deter- 
mine how  much  such  variation  as  is  proposed  increases  the  length  of  the  route. 
An  investigation  of  this  point  will  show  that  the  popular  impression  that  roads 
should  be  straight  at  almost  any  sacrifice,  is  very  erroneous.  That  such  has 
been  the  popular  idea,  is  evident  by  the  most  superficial  inspection  of  the  tum- 

Sikes,  which,  some  fifty  years  since,  were  constructed  throughout  New  England, 
lany  of  these  roads  were  made  absolutely  straight,  as  to  lateral  direction,  over 
hills  and  through  swamps,  for  many  miles,  in  a  very  uneven  country.  The 
saving  of  distance,  when  meascured  on  a  plane,  as  compared  with  the  old  country 
roads,  was  very  great ;  but  the  result  in  almost  every  instance  has  been  a  finan- 
cial failure,  because  the  advantage  of  directness  was  greatly  outweighed  by  the 
loss  from  steep  grades.  It  was  possible,  indeed,  by  a  great  sacrifice  of  horse- 
power, before  the  mtroduction  of  railways,  to  convey  the  mails  and  a  limited 
number  of  passengers  over  those  hilly  routes  in  shorter  time  than  over  the 
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crooked,  ill-constructed  country  roads  j  l)u^  the  expectation  tli.it  heavy  freight 
would  ever  be  carried  over  these  turnpikes  was  disappointed.  Wliat  seems  a 
great  deviation  from  a  straight  course  may  add  very  little  to  the  actual  distance 
to  be  travelled.  Between  two  points  a  thousand  feet  apart  in  a  direct  line,  a 
variation  of  one  hundred  feet  from  that  line  at  the  centre,  on  a  regular  cur\^e, 
will  add  but  about  twenty  feet  to  the  length  of  the  route.  Upon  tlic  question, 
whether  it  is  desirable  to  have  roads  perfectly  level,  we  find  some  disagreement. 
Pamell,  who  is  high  English  authority,  says  a  perfectly  flat  road  is  to  be  avoided, 
because  a  slight  longitudinal  slope  is  essential  to  proper  surface  drainage ;  and 
we  have  no  hesitation  in  adopting  this  opinion  as  correct.  The  point  is  suggested 
here  because  of  its  bearing  upon  the  subject  of  directness.  In  practice  we  are 
constantly  diverted  from  a  straight  line  by  undulations,  more  or  less  marked, 
and  may  at  pleasure,  by  more  or  less  cutting  and  filling,  construct  our  road  per- 
fectly level  or  otherwise.  In  avoiding  a  hill  by  going  round  it,  we  may  often 
adopt  a  level  line,  or  we  may  assume  a  shorter  one  by  adopting  any  grade  we 
think  proper,  in  keeping  higher  up  ©n  the  slope.  In  view  of  every  considera- 
tion, except  drainage,  the  level  line  is  probably  best  j  but  as  drainage  is  essen- 
tial, and,  as  will  be  seen  when  we  come  to  consider  the  construction  of  roads, 
it  is  desirable  to  makp  them  as  flat  as  possible  transversely,  a  slight  slope  in  the 
length  of  them  is  found  expedient.  This  slope  should  be  about  1  in  200,  which 
is  sufficient  for  surlace  drainage  without  injury  by  washing,  and  adds  little  to 
the  draught. 

Undvmtions, — It  is  a  common  impression  that  a  road  formed  with  gentle 
undulations  is  easier  for  a  horse  to  pass  over  than  a  dead  level.  It  is  based 
upon  the  idea  that  an  occasional  change  from  ascent  to  descent,  and  the  reverse, 
brings  into  play  diflerent  muscles  of  the  animal,  and  so  rests  them  in  turn,  while 
a  level  road  brings  a  constant  strain  on  the  same  muscles.  Professor  Mahan 
says :  ^^A  road  on  a  dead  level,  or  one  with  a  continued  and  uniform  ascent 
between  the  points  of  aiTival  and  departure,  when  they  lie  upon  different  levels, 
is  not  the  most  favorable  to  the  draught  of  the  horse.  Each  of  these  seems  to 
fati^e  him  more  than  a  line  of  alternate  ascents  and  descents  of  slight  gradients; 
as,  lor  example,  gradients  of  1  in  100,  upon  which  a  horse  will  draw  as  heavy  a 
load  with  the  same  speed  as  upon  a  horizontal  road."  The  same  waiter  says 
that  "experience  has  further  shown  that  a  horse,  at  the  usual  walking  pace,  will 
attain,  with  less  apparent  fatigue,  the  summit  of  a  gradient  of  1  in  20  in  nearly 
the  same  time  that  he  would  require  to  reach  the  same  point,  and  trot  over  a 
gradient  of  1  in  33."  Of  this  idea  that  alternations  of  ^cents,  descents,  and 
levels  are  easier  for  the  horse  than  continuous  level,  Gillespie  says :  "  Plausible 
as  this  speculation  appears  at  first  glance,  it  will  be  found,  on  examination,  to 
be  untrue,  both  mechanically  and  physiologically;  for,  considering  it  in  the 
former  point  of  view,  it  is  apparent  that  new  ascents  are  formed,  w'hich  offer 
resistances  not  compensated  by  the  descents ;  and  in  the  latter,  we  find  that  it  is 
contradicted  by  the  structm'e  of  the  horse."  The  question  was  submitted  by 
Mr.  Stevenson  to  Dr.  John  Barclay,.of  Edinburgh,  "no  less  eminent  for  his 
knowledge  than  successful  as  a  teacher  of  the  science  of  comparative  anatomy;" 
and  he  made  the  following  reply :  "  My  acquaintance  with  the  muscles  by  no 
means  enables  me  to  explain  how  a  horse  should  be  more  fatigued  by  traveUing 
on  a  road  unifonnly  level,  than  by  travelling  over  a  like  space  upon  one  that 
crosses  heights  and  hollows ;  but  it  is  demonstrably  a  false  idea  that  muscles 
can  alternately  rest  and  come  into  motion  in  cases  of  this  kind.  •  • 

Much  is  to  be  ascnbed  to  prejudice,  originating  with  the  man  continually  in 
quest  of  variety,  rather  than  with  the  horse,  who,  consulting  (mly  his  own  ease, 
seems  quite  unconscious  of  Hogarth's  *  line  of  beauty.' "  Wo  apprehend  that 
opinions  on  this  point,  based  upon  careless  general  observations,  would  have 
little  value.  Wliether,  as  Mahan  supposes,  a  horse  can  walk  to  the  top  of  a  hill 
more  easily  than  he  can  trot  to  it  on  a  Ixirger  and  gentler  slope,  depends  very 
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much  upon  the  qtmlitics  of  the  particular  animal  in  question ;  for,  wliile  a 
trotting  horse  might  go  twice  the  distance  round  a  hill  with  a  light  load  with 
less  exertion  than  to  draw  it  up  the  hill,  a  draught  horse  would  draw  the  load 
easily  up  the  hill,  and  be  entirely  incapable  of  trotting  round  it  in  the  same  time. 
Nor  should  we  have  much  faith  in  the  opinion  of  a  physiologist,  however  emi- 
nent, who  should  pretend,  by  anatomical  investigation,  to  determine  whether  a 
horse  can  ffo  over  a  level  road  more  easily  than  on  alternate  gentle  grades,  since 
we  know  that  the  breed  and  habits  of  hoi-ses  may  make  the  ascent  or  descent  of 
hills  more  or  less  easy  to  them.  Wo  have  some  faith  in  the  old  saying,  that 
"  What  everybody  says  must  be  true,"  and  should  place  confidence  in  the  notion 
that  undulating  roads  are  easiest,  were  it  universal.  We  find,  however,  that  it  is^ 
not,  and  that  the  opinion  of  sporting  men  contradicts  it,  because  race-courses 
and  trotting  tracks  are  always,  if  possible,  con^Jmcted  nearly  level,  from  which 
we  may  fairly  infer  that,  for  swift  driving  at  least,  the  level  track  is  best.  The 
question  is  rather  theoretical  than  practical,  sinC/C,  as  we  have  seen,  a  slight 
inclination  is  advisable  for  draina^  purposes,  and  nobody  advocates  more  than 
very  gentle  undulations  for  the  relief  of  horses ;  and,  again,  the  country  generally 
does  not  afford  routes  of  any  extent  lying  upon  dead  levels,  except  upon  prairies 
and  pine  plains,  or  through  swamps ;  and  in  such  position^  even  the  advocates 
of  undulating  roads  would  hardly  advise  the  construction  or  artificial  elevations. 

Grades. — ^It  is  a  fact  in  science  that  a  body  once  set  in  motion  will  continue 
to  move  onward  in  a  straight  line  until  it  be  stopped  by  the  action  of  some  ex- 
ternal force.  A  carriage  set  in  motion  should,  on  this  theoiy,  continue  to  move 
until  checked  by  some  opposing  power.  The  principal  forces  which  thus  check, 
and  finally  overcome,  the  momentum  or  moving  power  of  carriages  upon  common 
loads  are  gravity,  friction,  and  collision.  Gravity  being  the  tendency  of  a  body 
toward  the  centre  of  the  earth,  or,  in  common  language,  to  fall,  is  the  force  to  be 
overcome  in  raising  it  above  its  present  level,  as  in  drawing  a  load  up  a  hill,  and 
may,  therefore,  be  properly  considered  under  the  present  head.  Friction  and  col- 
lision relating  rather  to  the  smoothness  and  hardness  of  the  surface  of  the  road, 
will  bo  treated  of  in  another  place.  Upon  a  road  perfectly  level  and  hard,  gravity 
would  offer  no  impediment  to  the  passage  of  a  carriage  with  wheels  perfectly 
round  and  solid.  It  is  not,  however,  possible  to  construct  even  a  railway  so 
entirely  inehistic  that  the  rails  do  not  perceptibly  bend  under  the  weight  of  the 
engines,  and  the  best  paved  roads  offer  so  much  irregularity  of  surface,  firom  sink- 
ing under  the  wheel,  or  from  unevenness  of  the  material,  or  from  dust  or  gravel 
upon  it,  that  practically  much  lifting  power  is  constantly  exerted  to  propel  the 
load  over  them,  in  addition  to  that  necessary  to  overcome  friction,  cellision,  and 
the  resistance  of  the  air.  As  hills  of  high  or  low.  grade  are  the  great  obstacles 
to  be  overcome  in  road-building,  it  is  important  to  appreciate  fully  the  principles 
v/hich  govern  the  passage  of  carriages  and  horses  over  them.  Pamell  says,  in 
general  terms,  "  If  it  were  not  for  the  hills  that  are  usually  met  with  on  turnpike 
roads,  one  horse  would  do  as  much  work  as  four;  for  it  is  well  kno^vn  that  the 
force  of  draught  must  be  increased  in  proportion  to  the  steepness  of  hills." 

Although  it  is  true  that  the  actual  resistance  of  gravity  is  relatively/  less  on  a 
rough  than  on  a  smooth  road  of  the  same  inclination,  yet  there  are  other  consid- 
erations which  add  to  the  loss  of  power  in  ascending  hills.  The  power  of  the 
horse,  (»wing  to  his  anatomical  structure,  is  much  lessened  in  ascending  steep 
acclivities,  and  it  is  to  be  considered  that,  besides  this,  he  has  his  o^vn  weight  to 
raise  to  the  perpendicular  height  of  the  hill.  It  is  said,  therefore,  that  although 
a  horse  on  a  level  is  as  strong  as  five  men,  yet  on  a  steep  hill  he  is  not  as  strong 
as  three  men ;  for  three  men,  carrying  each  100  pounds,  will  ascend  faster  than 
a  horse  with  300  pounds.  In  cold  climates  the  ice  which  often  forms  on  hills 
affords  an  additional  reason  for  avoiding  steep  grades,  whether  considtfrod  as 
ascending  or  descending ;  and  at  all  seasons  steep  hills  are  subject  to  washing 
by  rain  or  melting  snow,  rendering  them  dangerous  as  well  as  difficult. 
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A  writer  in  the  Cyclopedia  of  Agrioultnre  thus  discuBses  ^*tlie  relative  advan- 
tages of  diflPerent  gradients ;''  in  other  words,  the  considerationB  of  how  much  addi- 
tional length  of  a  level  road  will  be  equivalent  to  an  inclined  plane  of  a  certam 
steepness,  or  conversely,  what  steepness  of  gradient  may  be  afforded  in  considera- 
tion of  a  decrease  in  the  length : 

**  The  measure  of  the  power  required  to  overcome  an  ascent  is  the  product  of 
the  weight  by  the  height  to  which  it  is  required  to  be  raised.  The  motive  power, 
therefore,  must  be  sufficient  not  only  to  move  the  weight  along  the  road,  but  also 
to  lift  it  vertically  to  the  reqmred  height.  When  this  power  is  steam,  and  can 
be  obtained  of  sufficient  magnitude  to  overcome  all  the  accidents  of  the  routsy 
the  roads  might  be  so  constructed  as  that  the  ascents  would  be  brought  together 
into  a  perpendicular  lift;  and  in  this  condition  the  minimum  power  will  be 
required.  From  this,  too,  we  ocmclude  that  with  steam  power  the  shortest  route 
would  be  best,  however  great  ^e  slope.  But  the  tractive  force  for  which  we 
have  to  provide  is  that  of  animals,  which  requires  for  its  employment  a  gradient 
less  steep  and  a  route  more  extended.  *  *  But  there  is  still  another  limit 
of  steepness  which  should  not  be  exceeded.  This  is  the  angle  (^  r^poaCj  or  the 
steepest  slope  down  which  a  carriage  will  not  roll  of  its  own  accord,  by  its  own 

Savity.  This  angleLwill  vary  in  some  degree  with  the  nature  of  the  surface  of 
e  road,  and  also  with  the  construction  of  the  carriage." 
The  anffle  of  repose  is  variously  estimated:  by  Dr.  Lardner,  at  one  in  forty; 
by  Mr.  Telford,  on  ordinary  roads  with  ordmary  carriages,  as  not  exceeding  one 
in  twenty-four.  If  roads  are  steeper  than  this  angle  of  repose,  the  foroe  of  the 
horses  is  exerted  in  holding  back  the  load,  and  time  is  lost,  because  tbey  cannot 
with  safety  be  driven  rapidly  down  the  hill.  When  the  slope  is  about  one  in 
thirty-five,  horses  may  proceed  at  their  ordinary  speed  down  the  slope,  even  in  a 
£eM9t  coach.  The  actuu  loss  of  power  by  steep  grades  is  shown  by  the  following 
table  from  the  work  last  cited,  which  exhibits  the  rate  of  inclination,  the  angle 
with  the  horizon,  and  the  equivalents  in  length,  of  level  roads: 


Bate  of  incHne. 

Angle  with  horizon. 

Equivalent, 
(A  level  road  beiog  1.) 

1  hi  500 

o 
0 

/ 
6 

53 

1.102 

1  in  400 

0 

8 

36     • 

1.128 

I  in  300 

0 

11 

28 

1.170 

tin  200 

0 

17 

11 

1.265 

1  in  100 

0 

34 

23 

1.510 

lin   90 

0 

38 

12 

1.566 

lin   80 

0 

42 

58 

1.6:^ 

lin   70 

0 

49 

7 

1.728 

lin  m 

0 

67 

18 

1.850 

lin   60 

1 

8 

6 

2.019 

lin   40 

1 

26 

67 

2.274 

lin   30 

1 

54 

37 

2.699 

lin   20 

2 

51 

21 

3.5:« 

lin   10 

6 

42 

68 

6.067 

It  is  usually  easy  to  obtain  gentle  slopes  by  an  increase  of  the  length  of  the 
road,  and  it  is*  believed  that  the  importance  of  avoiding  steep  grades,  even  at  the 
cost  of  increased  length,  is  not  properly  appreciated. 

Another  important  consideration  is  connected  with  this  part  of  the  subject. 
When  a  road  is  to  connect  two  points,  whether  intennediate  or  terminal  in  ihe 
route,  one  of  which  is  higher  than  the  other,  there  shonld  bo,  if  possible,  a  regular 
inclinatioui  or  at  least  no  ascents  towards  the  lower,  or  descents  towai  ds  the  higher, 
point. 
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Sir  Henry  Pamell  gives  a  striking  illustration  of  the  effect  of  inattention  to 
this,  on  the  road  between  Bamet  and  London.  Bamet  is  only  500  feet  higher 
than  London,  yet  the  road  was  so  laid  that  a  horse  going  from  Londc^  to  Bamet 
must  ascend  more  than  1,300  feet,  and  in  going  down  from  Bamet  to  London  the 
horse  must  actually  ascend  800  feet.  This  manifest  waste  of  pwer  finds  its 
parallel  on  almost  every  road  we  travel,  successive  hills  and  valleys  being  con- 
stantly traversed,  and  often  when  a  little  engbeering  skill  at  the  outset  might, 
with  less  e:q)ense,  have  found  and  constmct^  roads  comparatively  level.  It  is 
impossible  to  fix  any  precise  limits  to  the  inclination  allowable  on  a  highway, 
because  so  much  depends  on  the  natural  face  of  the  country,  whether  level  or 
mountainous.  Telford  endeavored  to  limit  the  ascent  on  the  great  roads  con- 
stmcted  by  him,  to  three  and  a  half  feet  in  one  hundred,  and  made  considerable 
drcnits  in  order  to  adhere  to  this  principle.  Occasionally,  however,  he  found  it 
necessary,  for  a  short  distance,  to  use  a  grade  of  five  feet,  and,  in  rare  instances, 
of  even  six  and  two-thirds  in  one  hundred.  The  usual  limit  prescribed  in  Mas- 
sachusetts, when  practicable,  is  five  feet  m  one  hundred. 

Soil  and  materials, — Confining  the  discussion  of  these  points  to  their  bearing 
on  the  question  of  the  location  of  the  road,  we  refer,  for  a  more  full  and  careful 
consideration  of  the  qualities  of  materials  best  adapted  to  the  building  of  high- 
ways, to  our  subsequent  division  ef  constmction. 

The  cost  of  constmcting  a  road  in  the  first  instance  must  depend  much  on 
the  condition  of  the  natural  surface  of  the  ground  over  which  it  nasses.  In  New 
England,  in  addition  to  the  cutting  and  embanking,  the  general  route  of  a  pro- 
posed highway  is  often  encumbered  with  rocks,  forest  trees,  or  stumps,  and  a 
slight  variation  from  a  direct  line,  or  a  deviation  in  one  direction  instead  of  another, 
may  enable  us  to  adopt  a  route  comparatively  free  from  such  obstmctions.  As 
the  cost  of  constmcting  is  the  common  objection  urged  by  the  tax-payer  against 
the  establishment  of  highways,  ftid  as  this  cost  depends  very  much  on  the  char- 
acter of  the  natural  surface  of  the  ground,  this  point  is  worthy  of  attention. 
Again,  in  a  broken  country  a  variation  of  a  few  rods  in  one  or  the  other  direc- 
tion onen  carries  the  route  &om  a  swamp  to  a  hillside ;  or  from  a  spring  hillside 
requiring  expensive  drainage  to  a  sound  gravel  naturally  dry  enough  for  a  foun- 
dation, or  perhaps  almost  fit  for  the  roadway  itself;  and  often  banks  of  gravel 
are  found  at  points  more  or  less  remote,  in  regions  where  the  general  surface  is  of 
clay  or  soft  loam.  The  general  question  as  to  whence  the  necessary  materials 
for  foundation  and  surface,  as  well  as  for  stonework  of  bridges,  culverts,  and  like 
stmotures,  are  to  come,  is,  therefore,  to  be  kept  constantly  in  mind  in  the  pre- 
liminary matter  of  location;  and  this  not  only  as  it  relates  to  the  cost  of  first 
constmction,  but  as  it  relates  to  the  permanent  maintenance  of  the  road,  which 
is  frequently  the  more  serious  consiaeration.  especiallv  where  roads  are  opened 
in  the  unskillful  and  imperfect  manner  usually  practicea  by  the  town  and  county 
officers.  It  is  very  easy,  by  ploughing  and  scraping,  by  combining  the  sods  and 
soil  with  the  clay  or  sand  beneath,  to  form  a  pathway  that  will  look  very  much 
like  a  good  road,  and  be,  in  fact,  as  good  as  others  in  the  neighborhood  during 
a  single  season,  when  the  labor  expended  has  been  worse  than  wasted,  inasmuch 
as  the  soft  substances  of  the  surface  must  be  all  removed,  either  by  gradual  amend- 
ments or  a  single  thorough  process,  before  a  good  road  can  be  made.  The  ques- 
tion of  location,  therefore,  involves  the  cost  of  first  constmction  and  of  maintain- 
ing, in  proper  condition,  the  proposed  road;  and  the  items  which  constitute  the 
cost  depend  mainly  on  the  natural  condition  of  the  surfiace  and  of  the  subsoil, 
and  upon  the  convenient  supply  of  the  materials  of  constmction  and  repair.  The 
chief  element  of  the  cost  of  materials  is  usually  in  the  oaniage  of  them,  since 
earth  and  stone  cost  little  or  nothing. 

Long  level  reaches  of  cutting  should  be  avoided,  and  the  grades  through  all 
cuttings  should  be  so  arranged  that  a  sufficient  fall  for  temporary  and  pemmnent 
drainage  out  of  the  cut  may  be  secured. 
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CONSTRUCTION  OP  ROADS. 

The  foundation. — To  construct  a  road  wliicb  shall  bo  smooth,  hard,  and  in- 
elastic, the  nrst  requisite  is  a  substratum,  either  natural  or  artificial,  which  shall 
at  all  seasons  be  firm  and  unyielding.  Upon  solid  rock,  and  upon  gravel  so  sit- 
uated as  to  be  dramed  by  natural  causes,  we  can  make  no  improvement.  What- 
ever the  structure  of  the  roadway,  and  however  deep  we  excavate,  the  road 
finally  rests  upon  the  natinral  subsoil,  and  this  must  carrv  not  only  the  weight 
of  stone  or  gravel  which  constitute  the  roadway,  but  also-tW  of  the  animals  and 
caiTiages  which  pass  over  it.  Mr.  Mao  Adam  is  frequently  quoted  as  having  said 
that  he  did  not  care  whether  the  substratum  were  hard  or  soft,  and  that  ho  should 
prefer  a  soft  to  a  hard  one.  That  he  did  so  state  before  a  parliamentary  com- 
mittee is  tnie,  and  he  is  even  reported  to  have  said  that  "  if  it  was  not  such  a  bog 
as  would  not  allow  a  man  to  walk  over  it,  I  should  prefer  it."  Precisely  what 
was  in  his  mind  in  making  these  statements  is  not  important  Vvhen  wo  consider 
his  further  opinions  and  directions.  Ho  says :  "  It  is  the  native  soii which  reaUy 
supports  the  weight  of  the  traflGlc;,  that  while  it  is  preser\'^ed  in  a  dry  state  it  will 
carry  any  weight  without  sinking;  that  this  native  soil  must  be  previously  made 
quite  dry,  ana  a  covering  impenetrable  to  rain  must  then  be  placed  over  it  to 

E reserve  it  in  that  dry  state ;  that  the  thickness  of  the  road  should  only  bo  rcgu- 
ited  by  the  quantity  of  material  necessary  to  form  such  impervious  covering, 
and  never  by  any  reference  to  its  o^vn  power  of  carrying  weight." 

The  roadway  should  be,  as  nearly  as  possible,  inelastic,  for  it  is  evident  that 
if  it  be  otherwise  the  wheels  of  the  carriage  are  constantly  ^Dressed  into  it,  and  so 
are  .continually  overcommg  the  inclination  caused  by  the  depression.  In  other 
words,  the  wheels  are  contmually  in  little  hollows  and  ascending  little  cleviitions, 
or  what  is  the  same,  bearing  down  these  elevations  to  a  level,  thus  increasing 
the  necessary  motive  power.  A  railway,  whicli#is  only  a  road  more  nearly  ap- 
proaching the  true  idea  of  a  level,  hard,  and  inelastic  wa}',  furnishes  a  familLir 
illustration  of  what  is  desirable  in  a  highway. 

Drainage. — To  render  the  foundation  of  common  soil  capable  of  bearing  up 
the  surface  materials  and  carriages,  it  is  absolutely  essential  that  it  be  at  all  times 
dry,  or  at  least  firee  from  stagnant  water.  That  it  is  possible  to  construct  a  road 
that  may  be  excellent  over  a  quaking  bog,  twenty  feet  deep,  ^vithout  drainage, 
is  no  doubt  true,  just  as  it  is  possible  to  lay  a  bridge  of  boats  across  a  river ;  but 
this  is  not  within  the  scope  of  the  present  division  of  the  subject  of  road-making. 

The  point  in  which,  more  than  in  any  other,  highways  arc  defective  in  this 
country,  is  in  being  wet  at  the  foundation,  and  the  first  thing  to  bo  attended  to  in 
their  construction  is  thorough  drainage. 

The  evils  attendant  on  a  wet  foundation  are  numerous.  The  roadway  has  a 
constant  tendency  to  sink  by  its  own  weight  and  that  of  the  transportation,  and 
so  to  be  cut  up  into  ruts,  or  to  break  through  in  holes  ;  the  water  from  below  is 
forced  to  the  surface,  and  the  water  from  rain  on  an  earth  road  can  find  no  pas- 
sage downward. 

The  action  of  frost  heaves  and  breaks  up  the  roadway,  and  renders  it  impass- 
able in  spring ;  and  the  common  expedient  of  applying  more  gravel  or  stone  to 
the  surface,  and  rounding  it  up,  only  renders  the  mud  deeper,  and  complicates 
the  difficulties. 

From  Penfold's  treatise  on  roads  we  quote  the  follo\ying  : 

"  Next  in  order  comes  drainage.  No  attempt  at  repair  must  be  made  until  i^^rcat 
care  has  been  bestowed  upon  this  point — a  point  so  desirable  in  ix>ad-making 
that  any  exertion  in  other  respects  ^vill  be  fruitless  when  this  is  unattended  to. 
•  •  ♦  Water  in  a  road  is  as  canker,  inwardly  fretting  and  destroying  the 
very  principle  gf  life.  Assistance,  then,  must  be  given  by  the  hand  of  skill,  and 
theintrusive,  unwelcome  visitor  must  be  shown  the  door. 

"  To  effect  this  let  the  ditches  be  examined,  and  if  found  not  to  b©  sufficiently 
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below  the  foundation  of  the  road,  thoy  must  be  cleansed  and  lowered,  and  a 
ready  fall  secured  leading  from  the  road.  If  the  fall  be  slight,  create,  if  pos- 
sible, an  artificial  one.  If  the  subsoil  of  the  road  contains  springs,  find  them 
out,  and  fear  not  to  cut  well  into  them,  laying  an  underdrain  of  tiles  or  blocks 
of  chalk,  or  large  pieces  of  stone  or  bricks,  from  the  point  of  the  spring  into  the 
ditch. 

"  If  this  be  not  done,  the  road  in  those  places  will  be  constantly  sinking  into 
holes  and  soft  places,  and  consume  more  materials  in  a  year  than  the  expenses 
of  the  underdrain  will  amount  to ;  but  the  underdrain  will  last  for  years,  and  tho 
road  be  always  sound.  Outlets  from  the  water  tables  into  the  ditches  cannot  bo 
seen  in  too  many  places,  and  if  they  be  not  attended  to,  the  water  which  falls 
upon  the  surface  of  the  road  cannot  escape,  and  must  have  a  bad  effect. 

"  It  will  be  veiy  often  seen  that  the  lands  adjoining  are  situated  upon  a  higher 
level  than  the  road,  and  when  that  is  found  water  will  have  a  natural  tendency 
to  pass  through  and  across  it.  In  those  instances,  if  there  be  no  ditch  to  inter- 
cept the  water,  there  must  be  one  made,  or  an  underdrain  along  tho  water  table, 
or  under  the  foot  path,  formed,  as  before  descnbed,  of  chalk  or  stone,  that  the 
foundation  may  be  preserved. 

"  When  a  particular  piece  of  road  is  observed  to  bo  constantly  heavy  and  in 
a  bad  state,  requiring  a  cost  of  materials  constantly  repeated,  it  is  situated  either 
in  that  manner,  or  in  a  flat  where  the  water  cannot  escape.  There  are  very  few 
instances  in  which  relief  cannot  be  afforded  by  drainage,  and  a  careful  observer 
will  find  how  immedii^te  the  relief  is,  and  how  much  wear  is  saved  when  effectu- 
ally conducted,  and  how  improved  the  road  becomes  with  respect  to  the  draught 
of  horses." 

Tho  drainage  of  land  for  agriculture,  altliougli  well  understood  abroad,  has 
not  been  much  practiced  in  this  countr}^,  and  the  operation  of  a  few  tUes  buried 
four  feet  in  the  ground,  in  di-awing  away  the  sui-plus  water,  always  occasions 
surprise  to  those  unfamiliar  with  it.  It  is  perfectly  established  by  thousands  of 
experiments  that  parallel  lines  of  two-inch  pipe  tiles,  having  a  good  outlet,  laid 
at  proper  distance,  four  or  more  feet  deep,  will  draw  away  from  the  soil  between 
these  lines  to  nearly  the  depth  of  the  tiles,  in  a  few  horn's,  all  the  surplus  water 
that  it  contains.  The  proper  distance  is  about  60  feet,  in  open  soil,  like  sand  or 
gravel ;  40  to  50  feet,  in  loamy  or  peaty  soils;  and  16  to  40  feet,  in  compact  clay. 
By  surplus  water  is  meant  all  moisture  that  is  not  held  in  the  soil  by  capillary 
attraction — all,  for  example,  that  would  run  out  of  a  barrel  of  earth  with  holes 
in  the  bottom.  By  such  tile-drains  tho  surplus  water  that  falls  upon  the  field  in 
the  heaviest  stonns  is  ordinarily  drained  entirely  off  in  from  24  to  48  hours,  and 
no  water  is  left  on  or  near  the  surface  an  hour  after  tho  rain  has  ceased. 

The  common  method  of  draining  road  beds,  recommended  by  engineers,  is  to 
provide  open  ditches,  or  covered  stone  or  brick  drains,  which  wo  prefer,  at  the 
sides  of  the  road,  and  to  lay  transverse  drains  of  tiles,  stone,  or  brick  across  the 
road  connected  with  the  side  drains.  Tho  distance  apart  of  these  cross-drains 
must  depend  upon  tho  nature  of  the  soil,  twenty  feet  being  tho  minimum  in 
compact  soil. 

It  is  evident,  however,  from^vhat  has  been  said,  that  a  line  of  drains  each  side 
of  tho  roadway,  of  the  usual  width,  parallel  with  the  road  itself,  must  keep  the 
pathway  free  of  surplus  water  below,  proper  provision  being  made  for  surface 
drainage. 

The  cheapest  and  best  material  for  such  drains  is  the  common  drain-tiles,  and 
we  should  recommend  for  ordinary  cases  those  of  three-inch  calibre.  A  smaller 
sizo  would  bo  usually  sufficient  to  carrv  the  v/ater,  but  they  are  more  liable  to 
obstruction  than  those  of  larger  capacity.  Provision  should  bo  made  for  the 
discharge  of  these  drains,  at  the  end  of  200  or  300  feet,  into  a  larger  drain  or 
culvert. 

35 
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Drains  oro  rendered  useless  by  ohstniction  with  sand  or  silt  oftenor  than  fiom 
any  other,  or  indeed,  all  other  causes. 

The  difficulty  is  in  keeping  the  silt  or  fine  particles  of  earth  out,  and  not  of 
letting  the  water  in,  and  the  utmost  care  is  necessary  to  cover  the  joints  of  tiles, 
so  as  to  guard  against  this  evil.  The  superiority  of  tilo  drains  over  stone  drains 
consists,  partly,  in  the  closeness  of  their  joints,  by  whicli  everything  but  water 
is  excluded. 

If  cross  draius  are  prefeiTed,  they  may,  on  ground  nearly  level,  run  at  right 
angles  with  the  road ;  but  when  tho  road  is  inclined,  they  should  meet  at  the 
centre,  and  run  downward  out  to  tho  side  drains  in  a  V  form. 

For  surface  drainage,  open  ditches  are  usual  and  most  convenient,  their  width 
and  depth  depending  much  on  circumstances,  drains  of  two  or  three  feet  depth 
being  sufficient  in  most  cases.  Open  drains  are,  however,  constantly  filling  by 
the  growth  of  vegetation,  by  the  treading  of  cattle  and  other  causes,  and  so  are 
uns^e  conduits  to  receive  the  water  of  other  drains. 

Wo  have  seen,  too,  the  importance  of  laying  the  drains  for  the  foundation  at 
greater  depths  than  tho. surface  flrains.  It  is  therefore  advisable  to  make  the 
systems  of  surface  and  under-drainage,  to  a  considerable  extent,  independent  of 
each  other  in  building  common  country  roads. 

In  paths  and  streets  of  towns  and  villages  it  is  not  unusual  to  lay  large  un- 
derground sewers,  deep  enough  to  receive  the  under-di-ains,  and  largo  enough  to 
conduct  the  surface  watei*,  ^vith  occasional  traps  and  man-holes  for  clearing  them 
of  accumulated  filth. 

It  is  never  safe  to  admit  siufaco  water  into  small  drains  of  six  inches  or  less 
without  traps,  as  they  must  thus  be  soon  obstructed. 

Since  the  wet  places  along  tho  route  are  usually  tho  lowest  ])laces,  it  may 
often  be  found  convenient  to  raise  the  road,  both  to  render  the  grade  easier  and 
to  keep  the  track  dry.  It  is  evident,  if  our  principles  as  to  drainage  are  correct, 
that  an  embankmeut,  four  or  more  feet  high  above  the  surface  of  tho  land  at 
each  side,  will  bo  always  well  drained.  The  action,  too,  of  the  sun  and  wind,  in 
drying  the  surface  of  a  road  thus  raised,  is  not  inconsiderable. 

Common  roads  are  oftener  opened  through  extensive  swamps  or  bottoms,  with 
wide,  open  ditches  which  have  no  outlets,  and  so  are  always  filled  with  water  in  wet 
seasons.  Materials  for  raising  the  road  are,  to  some  extent,  thus  obtained ;  but 
it  is  a  mistaken  idea  to  suppose  that  ditches  full  of  water  have  any  tendency  to 
dmin  the  adjacent  soil.  On  the  contrary,  they  keep  it  always  fully  saturated, 
at  least  as  high  as  the  surface  line  of  the  water  in  the  ditch. 

We  have  urged  the  impoitance  of  drainage  at  some  length,  because  we  feel 
sure  that  in  no  paiticular,  in  the  construction  of  common  roads,  is  so  much  money 
wasted  as  in  vain  attempts  to  do  the  impossible  thing  of  building  a  good  road- 
way on  a  wet  foundation. 

We  know  of  instances  where  thousands  of  loads  of  gravel  have  been  hauled 
upon  a  low  or  springy  piece  of  road,  and  tho  roadway  rounded  up  so  as  to  be  un- 
safe to  travel,  where  one-tenth  of  the  expense  applied  in  drainage  would  hav« 
rendered  tho  road  easy  and  safe. 

In  connection  with  the  subject  of  the  foundation  of  roads,  it  may  be  said  that 
the  controversies  among  the  most  famous  road-makers  have  misen  more  from 
their  difierent  theories  and  practice  as  to  the  construction  of  the  foundation  than 
of  the  surface  or  intennediate  parts.  The  modes  of  preparing  these  foundations 
may  be  divided  into  three :  1.  Roads  with  no  artificial  foundation ;  2.  Roads  \riib 
a  paved  foundation ;  3,  Roads  with  a  foundation  of  concrete. 

ItOADS  Vf^lTU   NO   ARTIFICIAL  TOUXDATION. 

Mac  Adam,  who  first  introduced  into  general  use  in  England  broken  stone  for 
the  constniction  of  roads,  and  from  wliom  such  roads  derived  thoir  pojiular  nan^e 
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of  macadamized  Toads,  insisted  that  neither  paved  nor  concrete  foundations  are 
essential  to  the  best  road.  He  advocated  thorough  drainage  of  the  subsoil  and 
the  use  of  broken  stone  of  uniform  size,  laid  in  sufficient  thickness  upon  the 
natural  soil,  ao  being  the  best  possible  method  of  construction,  and  he  says  that 
from  seven  to  ten  inches'  thickness  of  the  proper  material  is  sufficient  to  cany 
anything.  .  Ho  contends  that  the  whole  science  of  road-making  consists  in  form- 
ing a  midj  dry  path  on  the  natural  soil,  and  then  keeping  it  dry  by  a  water-proof 
coating  of  stone,  which  should  form  a  hard  and  smooth  %rfaco  for  the  transport- 
ation. As  to  the  size  of  the  stone  used  for  roads,  Mac  Adam  suggests  that  none 
exceeding  a  cube  of  one  and  a  half  inch,  or  about  six  ounces  in  weight,  should 
be  used.  Subsequently  he  reduced  this  size  for  use  on  the  Bath  and  Bristol 
roods  to  one  and  a  quarter  inch,  or  about  three  ounces  weight.  On  examining 
old  roads  he  found  that  the  average  size  of  the  stones  varied  from  seven  to 
twenty-seven  ounces  in  weight,  and  .tnat  the  state  of  disrepair  and  the  amouht  of 
expense,  on  the  several  roads,  was  in  pretty  exact  proportion  to  the  size  of  the 
material  used.* 

In  Penfold's  treatise  we  find  him  advocating  Mao  Adam's  theory  of  a  dry, 
natural  substratum  for  a  foundation.  Still,  he  adds,  further  on,  '^It  perhaps 
may  be  conceded,  that  upon  a  road  which  is  liable  to  great  and  heavy  traffic,  and 
where  there  are  ample  funds  at  hand  to  supply  the  expense,  and  in  order  to  render 
security  doubly  sure,  the  practice  of  laying  a  stone  foundation  may  be  resorted  to, 
provided  a  heavy  coating  of  broken  stone  be  always  kept  upon  it."  Mr.  Thomas 
Hughes  refers  to  the  Brixton  road,  constructed  by  this  same  Mr.  Penfold,  as  an 
illustration  of  the  excellence  of  a  concrete  foundation  of  lime  and  gravel  of  the 
depth  of  six  mches,  to  be  covered  six  inches  with  gravel  or  broken  stone.  It 
would  seem,  therefore,  that  Mr.  Penfold^s  opinions  were  modified  by  circumstances 
of  particular  cases. 

In  the  construction  of  common  country  roads,  no  attention  is  usualjy  giveu  to 
the  foundation ;  and  if  the  ground  be  thoroughly  drained,  a  very  good  road  may 
be  built  upon  natural  soil  of  almost  any  character,  if  this  soil  be  regarded  only  as 
the  foundation,  and  not  the  road  itself. 

The  common  method  of  road-making  by  town  and  county  officers,  however,  is 
to  remove  the  Imge  stones  and  stumps,  plough  the  surface  of  the  proposed  road- 
way, turning  the  soil  of  soft  loam,  turf  and  all,  toward  the  centre,  thus  forming 
a  rounded  bed  of  the  softest  material,  and  whatever  of  gi'avel  or  other  covering 
is  thought  necessary  is  drawn  in  carts  and  dumped  upon  it,  or  scraped  from  the 
surface  of  the  adjoining  land.  By  this  process  there  can  \^o  no  good  foundation. 
The  least  that  can  bo  done  to  build  even  a  tolerable  kind  of  a  road  is  to  remove 
all  the  surface  soil  and  soft  deposits  of  vegetable  matter,  till  a  solid  foundation 
of  some  kind  is  reached,  upon  which,  thoroughly  drained  as  before  dkected,  the 
roadway,  composed  of  hard  material,  may  be  constructed. 

ROADS  WITH   PAVED   FOUyDATION. 

This  mode  of  forming  an  artificial  foundation  was  introduced  into  England  by 
Mr.  Telford,  and  may  bo  understood  by  the  following  extract  from  one  of  his 
Bpecifications  for  a  portion  of  the  Holyhead  road :  "  Ujion  the  level  bed,  prepared 
for  the  road  materials,  a  bottom  course,  or  layer  of  stones,  is  to  be  set  by  liand, 
in  form  of  a  close,  firm  pavement.  The  stones  set  in  the  middle  of  the  road  arc 
to  be  seven  inches  in  d«pth;  at  nine  feet  from  the  centre,  five  inches;  at  twelye 
from  the  centre,  four  inches ;  and  at  fifteen  feet,  three  inches.  They  are  to  be  set  on 
their  broadest  edges  lengthwise  across  the  rood,  and  the  breadth  of  the  upper 
edge  is  not  to  exceed  four  inches  in  any  case.  All  the  irregularities  of  the  upper 
part  of  the  said  pavement  are  to  be  broken  off  by  the  hammer,  and  all  the  inter- 
stices to  be  tilled  with  stone  chips,  firmly  wedged,  or  packed  by  hand  with  a 
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light  hamraer,  so  that,  wlicn  the  whole  pavement  is  finished,  thero  fihall  be  a  con- 
vexity of  four  inches  in  the  breadth  of  fifteen  feet  from  the  centre." 

It  is  claimed,  for  a  foundation  of  this  kind,  that  it  is  firmer  and  less  clastic  than 
the  best  foundation  of  common  earth ;  that  it  will  cany  greater  loads  without 
damage ;  that  the  bottom  stones,  thus  set,  assist  in  the  drainage,  by  allowing  the 
water  to  pass  through  them ;  and  that  it  is  cheaper,  even  in  the  first  construction, 
in  cases  whore  stones  are  abundant,  and  being  more  permanent,  is  more  economical 
in  maintaining. 

It  is  a  common  practice  in  constructing  highways  in  New  England,  especially 
in  wet  places,  to  cast  in  large  quantities  of  stones  of  all  sizes,  such  as  the  neigh- 
borhood affords,  and  cover  them  with  a  few  inches  of  soil  or  gravel.  This  ia 
done  partly  upon  the  idcxi  that  the  stones  will  assist  the  drainage,  but  mainly 
because  it  is  supposed  they  foi-ra  a  firm  and  permanent  foundation  for  the  earth, 
gravel,  or  stone  covering,  which  forms  the  surface. 

No  idea  can  be  more  erroneous.  The  tendency  of  stones  of  irregular  form  and 
various  sizes,  near  the  surface,  is  constantly  toward  the  surface,  the  larger  ones 
working  above  the  smaller,  just  fts  in  shaking  a  basket  of  fruit  the  larger  speci- 
mens come  to  the  top. 

"  Large  stones,"  says  Mac  Adam,  ^'  placed  under  a  road  and  not  wedged  down 
(as  in  Telford's  method)  will  invariably  work  up  to  the  surface.  Thus  over  Bres- 
lington  common,  England,  the  whole  of  the  original  soil  had  been  covere<l,  at 
great  expense,  with  largo  ibg-stonos  and  the  road  covering  laid  upon  them. 
Their  motion  kept  the  surface  in  a  loose,  open  state,  till,  on  the  road  being  dtig 
up,  they  were  found  almot?t  entirely  turned  upon  their  edges,  having  been  acting 
with  the  force  of  levers  upon  the  road,  which  thev  had  made  to  crack  and  sink, 
without  the  cause,  at  such  a  depth,  being  suspected." 

In  a  cold  country  there  is  aho  the  agency  of  frost  in •  forcing  to  the  surface 
stones  lying  within  its  reach — siiy  four  feet  or  less  from  the  top  of  the  ground- 
even  when  lying  singly  and  in  open  fields.  Through  expansion  by  the  freezing 
of  the  water  contained  in  the  earth,  the  ground  is  lifted,  taking  up  with  it  what- 
ever is  frozen  to  it,  and  in  a  tliaw,  earth  is  carried  under  such  object  and  thus 
prevents  its  falling  back  to  its  position.  It  is  common  in  New  England  to  see 
posts  of  wood,  and  even  of  heavy  stone,  in  a  few  seasons  thrown  entirely  out  of 
the  ground  by  the  action  of  frost  alone. 

noADs  wixn  coxcrete  touxdatioxs. 

Concrete,  composed  of  gravel  and  lime,  was  first  used  in  England,  having  been 
proposed  by  Mr.  Thomas  Hughes  for  the  foundations  of  roads,  and  the  following 
remarks  upon  it  are  quoted  and  condensed  from  his  work  on  roads.  The  use  of 
lime  concrete,  although  an  introduction  of  modern  times,  derives  its  real  origin 
fi'om  a  very  remote  period.  The  Romans,  in  constmcting  their  military  ways, 
particularly  in  France,  adopted  the  practice  of  fonning  a  concrete  foundation 
composed  of  gravel  and  lime,  on  which  also  they  placed  large  stones  as  a  pave- 
ment. This  mode  of  constructing  was  so  solid  that  in  mn-ny  parts  of  Europe 
the  original  crust  of  the  Iioman  roads  is  not,  at  the  present  day,  entirely  worn 
do^\Ti,  even  after  the  lapse  of  fifteen  centuries. 

The  method  practiced  by  ^Ir  IVnfold  is  described  as  follows : 
The  lime  is  first  thoroughly  ground  to  powder.  The  greatest  care  is  taken, 
when  the  water  is  added  to  the  mixture,  that  everj-  particle  of  the  lime  is  slaked. 
The  bed  of  concrete  having  been  spread  to  the  depth  of  six  inches  over  half  the 
breadth  of  the  road,  the  suriace  is  then  covered  over  with  six  inches  of  good  hanl 
gravel  or  broken  stone  in  two  courses,  the  first  three  inches  being  laid  on  before 
the  concrete  has  become  perfectly  hard,  in  order  to  fonn  a  more  peiTect  i unction 
of  this  material  with  the  concrete.  In  this  way  the  stone  is  pressed  mto  the 
concrete.     The  lov,er  pebbles  being  thiis  fixed  and  their  rolling  motion  prevent^Hl, 
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the  rest  of  the  material  has  at  once  a  tendency  to  bind  and  become  solid,  binding 
being  nothing  more  than  the  solidity  produced  by  the  complete  wedging  and 
fixing  of  cveiy  part,  so  that  the  pebbles  do  not  move  upon  and  rub  against  each 
other.  It  is  clauncd  that  the  surface  material 3  of  a  road  thus  formed  become 
firm  much  sooner  than  when  these  materials  are  laid  on  the  soil  on  any  loose 
foundation.  One  of  the  great  advantages  attending  this  mode  of  construction  is 
that  good  and  solid  roads  may  be  thus  made  with  materials  such  as  round,  peb- 
bly gravel,  which  in  any  other  mode  of  application  would  not  be  deemed  suit- 
able. 

Mr.  Law  gives  directions  for  mating  the  concrete  in  this  manner: 
"The  gravel  should  l)o  free  from  clay,  dirt,  or  other  impmity,  and  dioukl  con- 
sist of  stones  and  sand  mixed  in  almost  such  proportions  that  the  latter  w^oul]  just 
fill  the  interstices  of  the  former.  The  gravel  shouUl  then  be  mixed  witli  the 
proper  quantity  of  ground,  unslaked  lime — in  ordinary  cases  five  or  six  parts  of 
gravel  and  one  of  lime  will  be  found  to  answer — after  which,  sufficient  water  bein^ 
added  to  slake  the  lime,  the  whole  should  be  thoroughly  and  quickly  mixed  and 
immediately  thrown  into  place  and  trimmed  off  to  the  desired  shape,  the  first  layer 
of  broken  or  other  stone  being  applied  just  when  the  concrete  is  abt>ut  to  set.'' 

ROADS   WITH  KOUGH   STONE   TOUXDATION. 

.  Contrary  to  the  theory  and  practice  (>f  Euro[)can  engineers,  the  commissioners 
of  the  New  York  Centi-al  Park  have  adopted  a  system  of  constructing  their  roads 
npon  a  foundation  of  broken  or  rubble  stone.  The  security  of  such  a  foundation 
must  depend  npon  its  depth  and  the  form  of  the  stone  used  in  its  construction. 
If  laid  below  the  frost,  and  of  heavy  angular  stone,  carefully  placed,  such  a  foun- 
dation, without  cement,  might  be  expected  to  be  permanent.  It  would  be  in 
effect  what  has  been  described  already  as  a  paved  foundation.  Upon  stone  of 
this  iiregular  form  we  understand  is  deposited  a  body  of  coarse  gravel,  upon 
which  screened  gravel,  in  the  manner  already  fully  stated,  is  laid  and  the  road 
finished.  Thus  far  the  roads  so  constructed  have  proved  satisfactory.  It  is  a 
question,  how^ever,  whether  such  a  foundation,  expensive  as  it  is,  is  in  any  respect 
better  than  a  well-draine^  foundation  of  sand  or  common  soil,  either  of  which, 
covered  with  a  suitable  depth  of  screened  gravel  or  broken  stone,  is  found  to 
bear  the  pressure  of  any  weight  usually  transported  over  common  roads. 

In  the  construction  of  railways  no^ foundation  is  thought  to  be  preferable  to 
that  of  sand  or  gravel,  kept  always  free  from  stagnant  water. 

SURFACE   OF   EOADS. 

A  smooth,  hard  surface  is  usually  said  to  be  desirable  for  a  road,  vet  it  is 
manifest  that  if  the  surface  were  as  smooth  and  hard  as  glass  no  animal  could 
travel  upon  it.  Plates  of  iron,  and  slabs  of  stone  evouj  are  too  smooth  for  prac- 
tical use  in  pavement  for  cities.  We  may,  however,  safely  aim  at  the  utmost 
smoothness  and  hardness  of  surface  possible  in  the  use  of  broken  stone  or  gravel 
as  a  covering  for  common  roads. 

We  hiive  said  that  a  body  set  in  motion  would  continue  to  move  were  it  not 
resisted  by  certain  forces,  the  chief  of  which  in  the  ease  of  a  cariiage  on  a  high- 
way are  gravity,  friction,  and  collision,  the  first  of  which  has  been  already  con- 
sidered under  the  title  of  "  Grades."  We  will  now  briefly  consider  the  other  op- 
posing forces,  friction  and  collision,  in  order  that  the  hnportance  of  a  perfect 
surface  may  be  fully  appreciated.  Any  person  who  has  driven  a  wheel  carnage 
on  the  smooth  ice  of  a  lake,  or  who  has  observed  the  power  of  a  horse  to  draw 
loads  on  well  constructed  railways,  may  appreciate  the  dilibrcnce  between  a  good 
and  bad  surface,  yet  it  may  make  the  matter  clearer  if  we  look  at  the  subject  a 
little  in  detail. 
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FRICTION. 

An  ivory  ball  rolled  over  a  woollen  carpet  is  visibly  and  rapidly  retarded  in 
its  course.  It  is  retarded  far  less  upon  a  wooden  floor,  and  upon  a  sheet  of 
smooth  ice  its  velocity  will  scarcely  seem  to  abate  in  a  long  distance.  The 
principal  force  which  thus  retards  the  ball  is  friction,  which  in  its  application  to 
this  subject  is  the  resistance  which  arises  from  the  wheels  being  forced  upon  ob- 
stacles which  break  down  under  their  weight,  or  when  they  arc  drawn  through 
mud,  sand,  or  other  soft  substances.  The  resistance  depends  upon  the  depth  to 
which  the  wheel  sinks,  the  stiflness  of  the  mud  or  other  substance  which  covers 
the  road,  and  the  height  and  breadth  of  the  wheel-^elements  so  variable  that  it 
is  difficult  to  apply  to  them  in  practice  even  well  understood  principles. 

It  is  said,  however,  that  the  resistance  occasioned  by  friction  is  altogether  in- 
dependent of  velocity.     Says  a  writer  in  the  Edinburgh  Review : 

*^  Experiments  made  on  an  extensive  scale  have  established  satisfactorily  that 
when  the  quality  of  the  road  and  of  the  wheels  is  the  same,  the  resistanee  to  the 
motion  of  the  carriage  arising  frt)m  the  roughness  of  the  road  will  always  be 
in  proportiou  to  the  weight  oi  the  carriage;  tt  double  weight  will  offer  double  re- 
sistance, a  triple  weight  a  triple  resistance,  and  so  on.  The  same  experiments 
established  another  consequence,  materially  affecting  all  questions  respecting  the 
work  performed  on  roads.  This  result  is,  that  the  r^istance  to  the  motion  of  a 
caniage  is  altogether  independent  of  thg  velocity  of  that  motion,  and  that  what- 
ever be  the  speed  at  which  a  carriage  moves,  the  resistance  ^411  suffer  no  change.*^ 

COLLISION. 

The  resistance  offered  by  collision  to  the  motion  of  a  carriage  is  considered  by 
Pamell  as  distinct  from  that  produced  by  friction,  although.it  may  be  difficult  to 
define  the  line  between  the  two.  In  genenil,  it  is  the  contact  of  the  wheel  with 
a  stone  or  other  hard  substance,  over  which  the  wheel  must  rise  in  order  to  pass  it 

This  resistance  is  diminished  as  the  diameter  of  the  wheel  is  increased.  It  is 
less  where  the  line  of  draught  is  upward — that  is,  where  the  power  attached  to 
the  axle  inclines  upward — and  greater  when  the  line  of  draught  is  downward. 

The  injury  to  the  road  causea  by  these  obstacles  i^  very  great.  The  force 
with  which  the  wheel  descends  from  the  top  of  the  stone  is  sufficient  soon  to  wear 
a  hole  in  the  hardest  road.  Again,  as  one  wheel  is  thus  elevated  the  load  is 
thrown  upon  the  other  with  a  sideway  thjust,  which  tends  to  tear  up  the  surfar^? 
ind  to  give  again  a  reacting  motion  to  the  load  very  injurious  to  the  track. 

We  see,  then,  that  the  surface  of  a  road  ought  to  bo  hard  and  stnooth  as  pos- 
sible, to  reduce  the  resistance  to  the  smallest  possible  amount.  Smoothness  is 
not  only  essential  to  comfort,  but  even  more  so  to  economy  of  labor,  and  of  car- 
riage ard  road  wear.  Carriages  passing  over  a  smooth  road  are  not  only  drawn 
more  easily,  but  do  much  less  damage  to  the  road  than  when  the  wheels  strike 
like  sledge-hammers  into  hollows,  deepening  them,  and  thus  increasing  the  force 
of  the  next  blow.  Hardness  is  essential  to  the  preservation  of  smoothness.  A 
solid,  unyielding  foundation  is  one  of  the  first  requisites  for  a  perfect  road. 

General  Moriu  made  experiments  to  show  the  resistance  to  draughts  on  roads 
of  difiercnt  surfaces,  with  the  following  results :  Carnages  on  springs,  drawn  upon 
a  new  road  covered  with  gravel  five  inches  thick,  required  in  tractive  force  one- 
eighth  the  load ;  upon  a  solid  causeway  of  earth,  with  gravel  one  and  a  half  inch 
tliick,  required  in  tractive  force  ono-tenth  the  load ;  upon  a  causeway  of  earth  in 
verv  good  condition,  required  in  tractive  force  one  twenty-sixth  the  load  ;  upon  a 
brolven  stone  road,  very  smooth,  reqiured  iji  tractive  force  one  forty-fifth  the  load; 
upon  a  broken  stone  road,  moist  or  dusty,  required  in  tractive  force  one-thirtieth 
the  load ;  upon  a  broken  stone  road,  with  ruts  and  mud,  required  in  tracrive  force 
one-twentieth  the  load;  upon  a  broken  stone  road,  with  deep  ruts  and  thick  mud, 
requiied  in  tractive  ioice  one-teulU  tbie  load. 


COUNTRY  ROADS.  551 

Gillespie  says :  *'  The  surface  of  a  rtwid  being  hard  and  smootb,  well  made  of 
broken  stone,  a  borse  can  draw  three  times  as  much  as  he  can  upon  a  gravel  road. 
Men  should  be  stationed  on  a  new  road  to  rake  in  the  ruts  and  keep  off  round 
stones.  No  large  stones  or  coaser  gravel  should  be  placed  at  the  bottom,  for  by 
action  of  frost  and  vibration  of  carriages  they  are  sure  to  rise  to  the  surface  like 
materials  in  a  shaken  sieve,  and  the  road  will  never  become  firm  and  smooth.'' 

CONSTEUCTION  OF  SUBFACE. 

How  to  construct  the  surface  of  country  roads  so  as  economically  to  secm'C  a 
hard,  smooth,  and  durable  pathway,  is  the  practical  question  next  to  be  considered* 

The  three  kinds  f^f  material  chiefly  used  for  the  surface  of  common  roads  are, 
1,  unscreened  gravel ;  2,  screened  gravel ;  3,  broken  stone  j  4,  common  earth, 
sand,  and  soil. 

The  word  gravel  is  used  in  senses  so  diverse  that  an  explanation  of  its  mean- 
ing is  found  necessary  in  citing  every  different  authoi:.  Webster  defines  gravel 
to  be  **  small  pebbles  or  fragments  of  stone,  or  very  small  pebbles  larger  than 
the  particles  of  sand,  but  often  intermixed  with  them,"  and  this  perhaps  convevs 
the  popular  idea,  while  the  reports  upon  the  New  York  Central  Park  describe  the 
screened  gravel  used  by  them  as  pebbles  varying  in  size  from  three-fourths  to 
two  and  a  half  inches  in  diameter. 

The  quality  of  the  gravel  is  always  an  important  matter  to  be  considered,  as 
it  differs  widely  in  hardness  as  well  as  form  and*  size  ]  the  Central  Park  roads 
owing  theu*  excellence  in  part  to  the  particular  character  of  the  gravel  used,  it 
being  "of  a  hard  and  temicitus  character,  being  the  natural  product  of  a  species 
of  fine-grained,  compact  stone,  not  dissimilar  to  trap  stone,  from  which  the  best* 
broken  stones  are  obtained.'' 

UNSCREENI^D   GRAVEL  KOADS. 

All  WTiters  agree  that,  for  the  surface  of  roads,  the  material  should  bo  composed 
of  stones  of  the* same  general  size;  yet  probably  on  ninctcen-twentieths  of  the 
extent  of  roads  in  this  country,  gravel  is  applied  in  the  condition  in  which  it  is 
found  in  the  pit,  only,  perhaps,  the  largo  stones  being  removed  by  picking  out  by 
hand,  or  by  the  rake  in  levelling. 

It  seems  to  bo  conceded  on  all  sides  that  clean,  round  gravel  will  not  pack 
into  a  solid  body,  the  rounded  pebbles  which  compose  it  sliding  under  the  wheel 
and  upon  each  other  like  iron  balls.  But  gravel  is  rarely  found  clean.  It  is 
usually  mixed  with  loam  or  with  clay,  and  thus  mixed  there  is  often  cohesion 
enough  to  cause  it  to  condense  into  a  solid  mass,  with  the  right  degree  of  mois- 
ture. In  the  gravel  roads  of  the  Central  Park,  although  the  gi-avel  is  screened, 
so  that  it  should  be  of  uniform  size,  yet  a  proportion,  ascertained  by  experiment, 
of  some  binding  material  is  added,  and  the  surface  is  finished  with  a  layer  of  fine 
gravel,  to  give  at  once  the  smooth  surface  desired. 

A  ^\Titer  in  the  Quarterly  Review  says:  "The  materials  should  bo  homo- 
geneous in  size  upon  a  road  of  well-ordered  materials ;  wheel-camagcs  will  then 
pass  without  any  jolt  or  shake,  and  consequently  without  that  action  and  reaction 
between  the  wheels  and  'stones  which  is  the  real  cause  of  the  bad  state  of  the 
roads.  Round  gravel  and  round  pebbles  never  make  a  tolerable  road;  but 
broken  stone  will  cx)mbine,  by  its  own  angles,  into  a  smooth,  solid  sarfaco  that 
cannot  bo  affected  by  the  vicissitudes  of  the  weather.'' 

Bloodgood  says,  in  his  "Treatise  on  Roads:"  "The  form  and  size  of  the  stones 
which  compose  the  surface  stratum  litivc  a  powerful  influence  on  a  road's  durability. 
If  their  form  is  roundish,  it  is  evident  they  will  not  bind  into  a  compact  stratum ; 
If  they  are  large,  whether  the  forai  bo  round  or  angular,  the  stratum  cannot  be 
solid;  and  if  they  ai'o  of  mixed  sizes  and  shapes,  though  a  very  solid  and  strong 
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Btiatum  may  bo  formed  at  first,  yet  the  wheels  of  carriages  and  the  foot  of  animals, 
operatins^  'with  unequal  effect  on  the  small  and  large  stones,  would  soon  derange 
the  solidity  of  the  stratum  to  a  certain  depth ;  and,  consequently,  by  admitting 
rain  and  frost  to  penetrate  it,  accelerate  its  decay.'' 

Gillespie  says ;  "  The  roundness  of  pebbles,  which  form  the  chief  part  of  gravel, 
prevents  them  from  perfectly  consolidating,  except  under  much  travel.  Gravel 
may  be  too  clean;  it  should  contain  earthy  matter  enough  to  unite  and  bind 
together  its  pebbles. .  But  usually  the  gravel  contains  too  much  earthy  matter, 
and  should  be  sifted — the  fine  material  being  used  for  sidewalks.  Gravel  over 
a  hard  surface  will  be  worn  away  rapidly.  Stones  for  roads  should  be  broken 
into  angular  fragments,  that  they  may  form  a  compact  mass;  no  rounded  stones 
should  ever  be  used.  No  large  stones  should  be  used,  for  a  blow  from  a  wheel 
or  a  horse's  hoof  \vill  loosen  them  from  place,  and  keep  the  road  loos©  and  un- 
even. Mac  Adam  examined  old  roads,  and  found  the  expense  of  their  repau:  in 
pretty  exact  proportion  to  the  size  of  the  materials  used." 

Law  says :  "  There  are  two  methods  of  solidifying  the  surface  of  a  road :  one 
by  the  mechanical  form  of  the  materials  forming  a  band,  the  other  by  the  use  of 
some  binding  matter  like  earth.  The  preference  must  be  decidedly  given  to  the 
former.  Angular  stone  should  bo  thoroughly  cleaned;  round  pebbles  should  not 
be  free  from  other  matter." 

The  only  practical  conclusion  to  which  wo  can  anivc,  as  to  the  construction  of 
unscreened  roads,  in  the  light  of  all  experience,  observation,  and  authority,  is, 
that  they  should  be  made  as  much  as  possible  like  roads  of  screened  gravel.  If 
proper  screens  are  not  at  hand,  and  cannot  be  phrocured,  the  judgment  of  the  road- 
maker,  in  the  selection  of  the  proper  materials,  must  l>c  relied  on  to  violate  as 
little  as  possible  the  true  principles  of  his  art. 

The  screened  giavcl  roads  of  the  New  Yoik  Central  Park  are  probably  the 
best  samples  of  this  kind  of  roads  yet  funiished.  The  gravel  is  carefully  screened, 
through  successive  screens,  so  as  to  separate  the  different  sizes,  and  then  laid  in 
successive  layers,  beginning  with  the  coarsest,  and  mingled  with  proper  binding 
material,  judiciously  watered,  and  rolled  compactly  \\nth  heavy  rollers  nntil  a 
solid  surface  is  obtained.  But  as  the  great  expense  removes  them  from  our  sub- 
ject, '-'country  roads,"  we  omit  further  remarks  on  them  from  the  present  essay. 

BROKEN   SXOXE   ROADS. 

In  treating  of  the  foundation  of  roads  w^e  have  alluded  to  Mao  Adam  as  the 
introducer,  if  not  the  inventor,  of  broken  stone  for  the  construction  of  roads. 
He  advocated  no  artificial  foundation,  but  merely  the  application  of  from  seven  to 
ten  inches  of  properly  prepared  stono  to  the  ordinary  well-drained  subsoil.  He 
insists  that  the  stone  should  all  l)o  broken  of  nearly  uuiform  size,  and  that  no 
round  stone  or  large  stone  should  ever  be  used.  Telford  and  other  English 
road  builders,  almost  with  unanimity,  use  the  Mac  Adam  material  for  the  surface, 
whatever  the  foundation,  and  the  same  is  in  common  use  in  this  country  in  the 
construction  of  city  and  first  class  countr}-  roads. 

QudlUij  of  the  stone, — The  qualities  desirable  for  surface  metal  (as  it  is  termed) 
for  roads  arc  hardness  and  toughness.  Glass  is  hard^  but  it  is  not  tough  ;  and 
the  surface  of  a  road  covered  with  it  would  be  crushed  into  line  powd6r  in  a 
veiy  short  time.  Toughness  consists  in  a  certain  yielding  df  parts  without  their 
separation,  as  is  seen  in  copper  and  iron.  Stone  that  is  hard,  like  flint,  and  that 
breaks  readily  under  blov»  s  of  a  hammer,  is  not  good  material  for  the  surface. 
The  limestones  are  too  soft  to  bear  the  pressure  of  heavy  weights,  and  so  are 
unsuitable.  Granite  is  much  used  for  surface  material,  but  as  one  of  its  com- 
ponents, feldspar,  is  easily  pulverized,  it  is  not  suitable  for  roads  of  the  heaviest 
traffic.  ^'  The  sienitic  granites,  however,"  says  Gillespie,  "  which  contain  horn- 
blende instead  of  feldspar,  are  good,  and  better  in  proportion  to  then:  darkness 
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of  color.  Gneiss  is  gtiU  inferior  to  granite,  and  mica  slate  wholly  inadmissible. 
The  argillaceous  slates  make  a  smooth  road,  bnt  one  which  decays  very  rapidly 
under  wet;  the  sandstones  are  too  soft.  In  the  tide-water  regions  south  of 
New  York,  boulders  or  rolled  pebbles  must  bo  employed."  The  same  writer 
says  it  is  the  practice  on  the  avenues  of  New  York  to  place  broken  gneiss  below 
and  cover  it  with  broken  boulders,  which  it  costs  three  times  as  much  to  break. 
Penfold  says  the  trappean  and  basaltic  rocks  are  best  suited  to  this  purpose,  and 
that  no  material  has  ever  been  used  SHperior  to  the  tough  basalts  w^hich  are 
brought  in  ballast  in  ships  from  China  and  Bombay,  and  which  have  been  par- 
tially used  in  the  macadamized  streets  of  London. 

The  labor  of  breaking,  stone  for  roads  was  formerly  performed  entirely  by 
hand,  with  hammers.  Machines  propelled  by  steam  are  now  iu  use,  both  in 
Europe  and  tliis  country,  which  effect  the  object  with  great  despatch.  The 
writer  has  seen  such  a  stone-breaker  in  operation  near  Boston,  which  crushed 
ordinary  paving  stones  into  pieces  of  proper  size,  at  the  rate  of  one  ton  in  an 
hour,  with  an  engine  of  ten-horse  power  and  the  aid  of  an  engineer,  and  three 
or  four  men  to  throw  the  stones  into  a  hopper  and  clear  away  the  fragments. 
An  English  machine  for  breaking  stono  is  estimated  to  requii^  from  one  to  one 
and  a  half  horse  power  for  each  cubic  yard  broken  in  one  hour.  Gillespie 
estimated  that  a  medium  laborer  can  break  by  hand,  with  a  hammer,  from  one 
and  a  half  to  two  yards  of  gneiss,  but  only  one-half  to  three-fourths  yard  of 
hard  boulders,  or  cobble  stones.  This  labor  is  often  perfonned  by  paupers  and 
by  infirm  persons,  and  by  children,  and  so  may  be  cheaply  done ;  and  as  it  is  a 
sort  of  labor  which  may  be  "done  at  any  season,  and  taken  up  at  leisure  moments, 
is  hardly  to  be  reckoned  at  full  prices.  Where  labor  is  as  costly  as  it  now  is  in 
this  country,  macliinery  must  be  brought  more  and  more  into  use,  and  stone- 
breaking,  like  reaping  and  mowing,,  must  be  done  by  the  power  of  horses  or 
steam. 

CEOSS  SECTION  OB   SHAPE   OF  KOADS. 

The  shape  of  the  pathway  of  a  road  should  bo  such  that  the  travel  may 
naturally  go  on  all  parts  of  it,  and  not  bo  confined  to  the  centre  or  any  other 
portion ;  for,  however  hard  the  material,  ruts  will  soon  be  w^oni  in  it  by  the 
Qontinued  tread  of  animals  or  w^heels  in  the  same  line.  The  necessity  of  some 
convexity  to  promote  surface  draiuage  is  apparent  to  all*;  but  the.  evils  of  too 
great  convexity,  which  is  far  more  common  than  the  want  of  sufficient  slope,  are 
not  so  manifest  to  a  casual  observer.     They  may  be  described  as  follows : 

1.  On  a  very  crowning  or  convex  road,  as  country  roads  are  usually  first  made, 
the  wheels  have  no  even  bearing  on  the  surface.  If  tlio  horse  is  in  the  centre, 
each  wheel  is  constantly  pressing  the  surface  material  outward,  the  bearing 
being  on  the  inner  edge  of  the  wheel,  so  that  ruts  are  worn  at  once ;  if  one 
side  is  used,  both  wheels  having  the  sliding  tendency,  cany  the  surface  material 
to  the  ditches,  and  ranch  increase  the  draught. 

2.  To  avoid  the  sliding  tendency,  and  to  keep  the  carriage  upright,  the  middle 
of  the  road  and  convex  path  is  always  preferred,  and  thus  deep  ruts  arc  soon 
worn,  and  this  compels  the  traveller  to  keep  the  same  track,  bringing  all  the 
wear  in  the  same  place. 

3.  Water  fills  the  iiits  thus  worn  by  the  horses  and  wheeb,  until  it  runs  over 
toward  the  ditches,  and  thus  washes  gulleys  in  the  track,  or  it  remains^  keeping 
the  road  a  long  time  muddy,  and  helping  to  wear  still  deeper  ruts. 

4.  A  road  too  convex  is  thus  rendered,  if  not  dangerous,  difficult  to  turn  out 
upon ;  and  when  there  is  occasion  to  cross,  there  is  the  resistance  of  a  heavy 
grade  to  be  overcome. 

5.  Drainage  of  the  surface  is  prevented  rather  than  promoted  by  too  great 
convexity.  If  the  surface  retains  its  oven  form  without  ruts,  the  water  will  run 
off  at  once,  at  a  very  low  inclination.     If  a  rut  is  formed  even  one  inch  deep, 
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no  practicable  dejjree  of  convexity  can  empty  it  towarcU  the  side  ditches.  The 
cross-section,  or  transverse  profile  of  the  surface  of  a  road,  is  of  so  great  in- 
fluence upon  the  cost  of  repairs,  and  upon  the  convenience  and  safety  of  travel- 
lers, that  we  shall  quote  the  opinions  of  several  writera  upon  this  subjcot,  whose 
views  are  entitled  to  respect.  A  writer  in  the  Quarterly  Review  says :  '*  In  the 
formatien  of  roads  one  of  the  most  prevailing  faults  is  that  of  giving  them  too 
great  conve^ty.  A  fall  of  three  inches,  Mac  Adam  says,  from  centre  to  side,  is 
sufficient  for  a  road  thirty  feet  wide."  Mr.  Edgeworth  says:  "In  all  these 
schemes  for  carrying  off  water  from  the  roads  by  the  inclination  of  the  ground, 
it  seems  to  have  escaped  the  attention  of  those-  who  proposed  them,  that  no 
lateral  inclination  of  the  ground,  consistent  with  the  safety  of  tho  carriages, 
would  empty  a  rut  of  three  inches  deep.  So  far  is  tliis  lix)ra  being  the  case, 
that  even  down  a  moderate  slope,  where  any  dirt  remains  upon  tho  roads,  the 
water  will  be  obstructed.  "When  the  roads  are  exposed  to  sun  and  wind,  the 
effects  of  heat  and  ventilation  are  more  powerful  than  any  surface  drainage  that 
could  be  accomplished  for  drying  a  rough  road."  I^aw  says:  "The  majority 
are  averse  to  a  road  being  much  curved  in  cross-sections.  •  Tho  only  advantage 
in  crowning  the  surface  of  a  road  is  to  facilitate  surface  drainage.  Now  the 
only  reason  why  carriages  use  tho  centre  of  the  road  in  preference  to  its  sides,  is 
on  account  of  tho  rounding  form,  as  it  is  only  there  tho  carriages  can  stand  up- 
right. Mac  Adam  thinks  that  more  water  actually  stands  upon  a  very  convex 
road  than  on  one  which  is  reasonably  flat.  The  wear  of  roads  is  greater  when  . 
crowned  excessively.  The  sliding  and  scraping  motion  is  very  injorioas.  Many 
accidents  and  much  danger  have  arisen  from  the  practice  of  forming  roads  with 
excessive  convexity.  •  ♦  Generally  speaking,  tho  cause  of  bad  roflds 
ifl  their  imperfect  transverse  fonn,  and  the  improper  manner  in  which  the  road 
materials  are  used.  Whatever  the  measures  adopted  for  repairs,  tho  road  most 
be  brought  to  the  proper  form  of  section  befoix)  much  improvement  can  be  ex- 
pected. This  should  bo  done  by  cutting  down  those  parts  that  aro  too  high, 
and  raising  the  depressed  parts.  The  course  to  be  pursued  is  that  of  lifting  the 
road — that  is,  loosening  and  tinning  the  surface  to  about  four  inches  depfh, 
removing  the  improper  materials;  after  which,  fresh  materials  should  be  laid  on 
thin,  never  exceeding  three  inches  at  one  time,  and  ordinarily  not  more  than  two 
inches.  When  the  surface  is  thin,  and  new  materials  are  to  bo  added,  the  sur- 
face should  b©  just  loosened,  so  that  the  new  may  bo  rapidly  incorporated  with 
the  old  material.     The  best  time  for  repairs  is  in  a  wet  time.'' 

On  this  subject  Mr.  Mac  Adam  says,  in  giving  evidence*  before  a  committ^  of 
the  Ilouse  of  Commons:  "I  consider  a  road  should  be  as  fiat  as  possible,  with 
regard  to  allowing  the  water  to  run  off  it  at  all,  because  a  carriage  ought  to 
stand  upright  in  travelling  as  much  as  possible.  I  have  generally  made  roads 
three  inches  higher  in  the  centre  than  at  the  sides  when  they  are  eighteen  feet 
wide.  If  the  road  be  smooth  and  well  made,  the  water  will  run  off  very  easily 
in  such  a  slope.''  And  in  answer  to  the  question,  *'  Do  you  consider  tliat  a  road 
so  mado  will  not  be  likely  to  wear  hollow  in  the  middle,  so  as  not  to  allow  the 
water  to  stand,  after  it  has  been  used  for  some  timef  he  replies,  **Xo;  when  a 
road  is  mado  flat,  people  will  not  follow  the  middle  of  it,  as  they  do  when  it  is 
mado  extremely  convex.  Gentlemen  will  have  observed  that  in  i-oads  very  con- 
vex, travellers  generally  follow  the  track  in  tho  middle,  which  is  the  only  place 
where  a  carriage  can  run  upright,  by  which  means  tlireo  farrows  are  mado  by  tho 
horse  and  the  wheels,  and  water  continually  startds  there,  and  I  think  that  more 
water  actually  stands  upon  a  verv  convex  road  than  upon  ono  which  is  reason- 
ably flat.'' 

On  the  same  Bubjoct,  Mr.  Walker,  before  tho  same  committee,  says:  "A  road 
much  rounded  is  dangerous,  particularly  if  the  cross-section  approaches  towards 
the  segment  of  a  circle;  the  slope  in  that  case  not  being  uniform,  but  increasing 
rapidly,  from  the  iiat\Mce  ol  llic  curve,  as  we  depart  fiom  tho  middle  or  vertical 
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Kne.  The  over-rounding  of  .roads  is  also  injurious  to  them  by  eithw  confining 
the  heavy  carriages  to  one  track  in  the  crown  of  the  i-oad,  or,  if  they  go  upon  the 
sides,  by  the  greater  wear  they  produce,  from  their  constant  tendency  to  move 
down  the  inclined  plane,  and  the  labor  of  the  horse  and  the  wear  of  the  can'iago 
wheels  are  both  much  increased  by  it/' 

Ijaw  says :  "  The  drainage  of  the  surfacp  of  the  road  is  then  the  only  useful 
purpose  which  ^'ill  be  answered  by  making  it  convex,  and  even  ^is  in  but  a 
very  in^perfect  manner,  in  consequence  of  the  irregularities  and  roughness  which 
we  find  in  even  the  best  ix)ads.  The  surface  of  a  road  is  much  better  drained  by 
a  small  inclination  in  the  direction  of  its  length,  than  by  a  much  gi'cater  trans- 
verse slope."  The  same  writer  sums  up  the  matter  thus:  "While,  then,  the 
advantages  attending  the  extreme  convexity  of  roads  is  so  small,  the  disadvan- 
tages are  considerable;  on  roads  so  constructed,  vehicles  must  either  keep  upon 
the  crown  of  a  road,  and  so  occasion  an  unequal  and  excessive  wear  of  its  surface, 
or  use  the  sides,  with  a  liability  of  being  overturned.  The  evidence  of  coach- 
masters  and  others,  taken  before  the  committee  of  the  House  of  Commons, 
quite  bears  out  the  views  here  taken,  and  shows  that  many  accidents  and  much 
danger  have  aiisen  from  the  practice  of  forming  roads  with  an  excessive  amount 
of  convexity/'  Mr.  Law  recommends,  as  the  best  f«rm  which  can  be  given  to  a 
load,  that  its  cross-section  should  be  formed  of  t>\^o  straight  Hues  inclined  at  the 
rate  of  about  one  in  thurty,  and  united  at  the  centre  or  crpwn  of  the  road  by  a 
sesinient  of  a  circle  ha\dng  a  radius  of  about  ten  feet. 

Telford,  whose  authority  is  perhaps  as  high  as  any  in  England,  says :  "  A  road 
should  fall  transversely  from  the  centre  to  the  water-tables  at  the  rate  of  one  in 
twenty-four  along  fiats  and  level  ground,  and  sharper  in  proportion  as  declivity 
increases.  It  is  made  rounder,  or  the  section  is  sharper,  down  a  hill,  that  the 
water  may  be  more  quickly  earned  off  to  the  sides  into  the  water-tables,  for  if 
not  quickly  carried  there  it  \Vill  nm  longitudinally  down  the  hill,  to  its  great  in- 
jury,'' The  excellence  of  Mr.  Telford's  roads  is  said  to  consist  principally  in  the 
smallness  of  their  convexity.  The  roads  in  Sweden  are  described  as  being  very 
,  flhe.  They  appear  to  the  eye  to  be  perfectly  flat,  but  upon  trial,  by  the  spult- 
level,  there  is  a  slight  degree  of  convexity. 

The  roads  in  Central  Park  are  generally  less  convex  than  Mr.  Telford's,  most 
of  them  having  a  fall  equal  only  to  one  in  thirty-six  or  forty.  The  following 
table,  fi-om  an  official  report  in  1866,  to  which  we  have  added  the  last  column, 
showing  the  proportion  of  the  fall,  gives  the  rate  of  convexity  of  all  the  roads 
which  had  then  been  constructed,  with  their  length  in  miles  and  feet : 


Roads  60  feet  in  width 

Roads  50  to  55  feet  in  width ! 

Roads  45  feet  in  width ' 

Roads  40  feet  in  width 

Roads  *i3  feet  in  width | 

Roads  30  to  3^  feet  in  width ' 

Ruads  20  to  25  feet  in  width ^ 

Roads  1^  feet  in  width i 


Miles. 

Feet. 

1 

7G8 
3,5-28 

4,8G8 

y,  43J 

3, 0(58 

2,  r)24 

353 

1,J10 

2 

3 

Crowned  in 
middle. 


Inches. 
9 
9 
GtoO 
6 
(> 


Crowned, 
one  in — 


40 
33  to  36 
30  to  45 

40 

34 
36  to  39 
20  to  30 

24 


Even  the  greatest  of  these  degrees  of  convexity  ap])ears  very  small  when  com- 
pared with  the  turnpike  highways  usually  built  in  this  country  in  the  rural  dis- 
tricts, where  the  plough  and  the  semper  arc  used  to  heap  together  the  uatiu-al 
surface  soil  into  the  shape,  without  tlie  solidity,  of  a  proper  road.  The  town 
authorities  see  these  verv  convex  roads  at  once  crushed  down  by  the  travel  into 
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flat  or  concave  surfaces,  alternately  sand  or  mnd,  according  to  the  season,  and 
constantly  endeavor,  by  vainly  increasing  the  convexity,  to  gecore  the  dcsred 
firmness.  A  convexity  of  one  in  twenty-four  will  seem  to  such  ohscrverB  as  quite 
insufficient.  If,  however,  we  carry  out  the  idea  of  a  well-drained,  solid  founda- 
tion, on  which  is  placed  a  thoroughly  compacted  mass  of  hard  material,  whether 
gravel  or  stone,  always  completely  drained  with  such  arrangements  that  no 
water  remains  stagnant  in  them,  even  the  low  grades  of  the  Central  Park— one 
in  forty — will  bo  found  sufficient. 

The  following  has  been  found  to  be  a  very  good  general  rule,  and  we  recom- 
mend it  for  adoption :  Divide  a  road  forty  feet  wide,  so  that  the  carriage-way 
shall  be  twenty-six  feet  wide,  and  the  sidewalks  seven  feet  wide  each.  Make 
the  middle  of  the  carriage-way  six  inches  higher  than  the  gutter,  and  just  level 
with  the  nearest  edge  of  the  sidewalk.  The  sidewalk  may  slope  toward  the  road 
one  inch  in  eight  feet.  The  slope  of  the  can*iage-way,  as  above,  being  six  inchei 
in  thirteen  feet,  is  equal  to  one  in  twenty-six.  The  same  slopes  may  be  main- 
tained for  any  width.     (See  Fig.  1.) 


Fig.  1. 


Street  forty  feet  ioide, — a  a,  slope  of  roadway,  one  in  twenty-six;  h  h,  slope  of 
sidewalk,  one  in  ninety-six;  c  c,  catch  basins;  d  d,  overflow  liom  catch  basma; 
Cj  sewer;  //,  agricultural  drain  tiles,  kid  six  feet  below  the  surface.  In  manjr 
cases  one  line  of  drain-tile,  laid  under  the  middle  of  the  roadway,  will  be  suffi- 
cient to  secure  a  dry  and  Ann  road. 

WIDTH  OF  nOADS. 

We  speak  of  the  wddth  of  a  road  in  two  quite  different  senses — ^first,  as  the 
extreme  breadth  between  the  fences,  and,  secondly,  as  that  of  the  travelled  path- 
way. Commissioners,  select-men,  and  others,  officers  authorized  to  establish  high 
ways,  always  mean  the  limits  of  land  thus  devoted  to  the  use  of  the  public,  and 
within  these  limits  the  public  have  the  use  of  the  land  for  the  purposes  of  a  road, 
the  land-owner  still  remaining  owner  of  the  soil,  and  to  make  use  of  it  for  any 
purpose  not  inconsistent  with  its  public  use  for  a  highway.  By  the  laws  of  New 
York,  all  public  roads  are  required  to  bo  three  rods  wide,  and  turnpike  roads  to 
be  four  rods  wide.  In  Massachusetts,  public  roads  are  usually  laid  out  from 
thu-ty  to  sixty  feet  wide,  and  so  in  New  Ilampshire.  In  pUces  liable  to  obstruc- 
tion by  snow,  it  is  necessary  to  allow  greater  width  than  in  other  positions,  be- 
cause the  snow  usually  falls  in  drifts  b}'  the  fence,  on  the  side  of  the  road  from 
which  the  ^vind  blows,  and  in  great  storms,  if  the  breadth  is  small,  fills  the  road 
entirely  full. 

The  pathway  of  a  road  ought  to  depend,  for  its  width,  upon  the  character  of 
the  traffic  it  is  expected  to  accommodate.  The  least  width  convenient  for  car- 
riage travel  is  about  sixteen  feet,  giving  room  for  carriages  to  pass  each  other. 
For  ordinaiy  town  roads  a  proper  wiilth  is  twenty-four  to  thirty  feet.  By  a  New 
York  statute,  twenty-two  feet  of  the  four  rods  on  tmnpike  roads  are  to  be  laid 
with  stone. 
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Gillegpie  gives  the  width  of  the  high-ways  in  various  countries,  as  gathered 
from  different  authors,  as  follows  : 

In  France  three  classes  of  roads  are  constructed — ^thefir^^t  of  these  the  most  im- 
portant, which  are  sixty-six  feet  in  width,  of  which  twenty-two  in  the  middle  are 
stoned  or  paved ;  the  second,  fifty-two  in  width,  of  which  twenty  feet  are  stoned ; 
and  the  third,  thirty-tliree  feet  in  width,  with  sixteen  feet  stoned.  By  "stoned'' 
we  understand  covered  with  broken  stones,  or  macadamized. 

In  England,  the  prescribed  width  for  tm*npike  roads  near  populous  towns  is 
sixty  feet,  and  the  limits  of  by-roads  and  for  carriage  roads  twenty  feet  j  for  horse 
roads  eight  feet,  and  for  foot.-paths  six  and  a  half  feet. 

Telford's  Holyhead  road,  a  model  road  for  a  hilly  country,  has  the  following 
width  between  tho  fences :  Thu'ty-two  feet  in  flat  ground;  twenty-eight  feet  when 
there  are  side  cuttings  less  than  three  feet  deep,  and  twenty-two  feet  along  steep 
ground  and  precipices.  The  United  States  Cumberland  road  has  eighty  feet  wide 
cleared,  the  road  itself  being  tlurty  feet.  Broadway,  New  York,  is  eighty  feet 
wide  between  the  buikhngs,  the  carriage-way  being  foi't3'-two  feet  wide. 

DRYING  BX  SUIT  A2JD  WIND. 

One  object  in  "clearing"  or  cutting  away  the  timber  in  roads  through  a  new 
coimtry  is  to  admit  the  sun  and  ah',  in  order  to  keep  the  surface  dry,  and  this  is 
•  a  matter  which  requires  attention  both  in  constructing  and  maintaining  all  high- 
ways. It  is  quite  common  to  see  country  roads,  legally  established  sixty  ieet 
wide,  so  narrowed  up  by  trees  and  large  bushes  as  completely  to  shade  them*  even 
at  noonday.  Willows  are  often  planted  for  fences  through  low  grounds,  and 
suffered  to  grow  up  and  overhang  the  pathway.  The  effect  of  the  shade  is  to 
prevent  evaporation,  and  to  keep  the  surface  always  wet  and  soft,  and  to  cause 
the  road  to  be  cut  up  into  deep  ruts  at  all  seasons. 

Low-headed  trees,  like  willows,  and  tall  bushes,  like  alders,  arc  worst  of  all,  as 
they  exclude  air  as  well  as  sunshine,  while  lofty  trceti,  like  elms,  may  funiish  a 
grateful  shade  to  the  traveller  in  the  heat  of  the  day  without  skutting  out  the 
free  circulation  of  tho  au:,  or  sheltering  the  road  to  its  harm.         j^ 

CITTTrNG  AND  FILLING. 

As  these  operations  are  the  most  expensive  part  of  the  process  of  constructing 
roads,  the  route  should  be  carefully  selected  to  avoid  theh  necessity  so  far  as  pos- 
sible, as  well  as  to  furnish  the  requisite  material  for  the  embankment. 

When  cutting  and  filling  are  botli  necessary,  the  amount  of  each  should  be 
accurately  calculated  in  advance,  so  that  the  quantity  of  earth  removed  from  tho 
cutting  shall  just  form  the  embankment,  so  as  to  leave  nothing  to  be  canied  from 
the  line  of  the  road.  The  line  of  section  which  effects  this  object  is  sometimes 
called  the  balancing  line.  The  slopes  of  cutting  should  always,  for  tho  sake  of 
stability,  be  more  gentle  than  the  angle  of  repose  of  the  material  of  which  they 
are  composed,  but  for  greater  secuiity,  and  for  the  admission  of  sun  and  air  to 
keep  the  road  in  order,  it  is  better  to  make  the  inclination,  in  sand,  from  two  to 
three  feet  horizontal  to  one  perpendicular.  In  gravel  and  other  earth  the  usual 
practioe  of  giving  one  and  one-half  foot  horizontal  to  one  perpendicular  has  been 
found  to  answ-er  very  well. 

The  angle  of  repose,  t>r  natural  slope,  of  different  Idnds  of  earth,  as  observed 
and  recorded,  is  as  follows: 

1.  Fine  dry  sand 35"*  30'  1.40  hor.  to  1  per. 

2.  Gravel 37  1.33       "      1     " 

3.  Common  earth,  fine  and  dry 40    50  0.94       "      1     ** 

4.  Common  earth,  slightly  damp 54  0.73       "      1     '• 

5.  Earth  the  most  dense  and  compact 55  0.70       "    'l    " 
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Retaining  walls  of  greater  or  less  height  are  often  built,  especially  where  land 
is  valuable  and  stone  abundant,  at  the  foot  of  the  slope^  to  lessen  the  indinatioii 
and  the  breadth  of  land  occupied. 

These  walls  should  bo  built  with  an  inclination  backward,  or  battering,  as  it 
is  termed,  about  one-tenth  of  the  vertical  height  in  ordinary  cases,  and  special 
care  must  be  taken,  by  drainage,  to  prevent  water  from  penetrating  the  soil 
supported  by  the  wall.  Figure  2  shows  the  method  of  constructing  a  retaining 
wall  of  split  stone. 
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Fig.  2. 


In  running  along  rocky,  precipitous  giounds,  the  road  ma^'  be  formed  in  the 
manner  shown  by  Fig.  3,  which  is  a  section  of  part  of  the  Helyhead  road,  as 
executed  by  Mr.  Telford.  Here  the  retaining  wall  is  built  in  such  a  position 
that  a  horizontal  cutting  of  ten  feet  wide,  and  the  si>ace  between  the  wall  and 
the  cutting  filled  in  with  the  materials  derived  from  the  latter,  form  the  roadway. 

In  filling  in  behind  a  retaining  wall  such  as  this,  the  material  should  be  filled 
{vpm  the  wall  towards  the  solid  ground ;  and  if  the  ground  on  which  the  filling 
rests  be  also  stepped,  the  filled  proportion  will  have  less  tendency  to  slide,  and 
the  pressure  on  the  wall  wnll  be  diminished. 

In  side  forming,  when  the  case  do^s  not  demand  the  above  mode  of  treatment^ 
the  foundation  of  the  portion  that  it  is  to  be  embanked  should  bo  cat  in  6te|)s, 
as  in  Fig.  4,  where  (a)  is  the  general  slope  of  the  land,  (b)  the  portion  removed, 
and  (c)  the  form  and  position  in  which  it  is  ultimately  placed,  (d  d)  being  drains. 

In  forming  embankments  the  best  mode  is  to  proceed  by  shallow  layers  of  the 
wiaterials.  Each  layer  should  be  so  placed  as  to  form  a  concave  surface,  and 
when  the  embankment  is  carried  up  to  a  retaining  wall  the  materials  should  be 
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well  rammed  in  each  layer  before  the  next  is  added.     In  this  way  an  embank- 
ment of  the  greatest  solidity  will  bo  obtained,  (Fi*;-.  .').) 


Fig.  i>. 

Another  mode  followed  in  railway  works  is  to  fonn  the  cm])ankment  to  half 
its  height,  and  after  that  is  con s<.>li dated,  to  complete  the  other  half.  But  a 
preferable  mode  is  to  run  forward  the  two  sides  of  the  embankment  to  their  full 
width,  leaving  a  central  valley  to  be  filled  in  at  some  distance  in  the  rear. 
Alteration  in  fonn  is  less  likely  to  follow  this  mode  of  construction  than  that  in 
which  the  embankment  is  formed  to  its  whole  lioiglit  at  once.  The  first  o^ra- 
tion  in  commencing, to  form  a  cutting  or  embankment  is  to  cut  the  turf  from  its 
site,  and  lay  it  aside  for  covering  the  slopes.  In  all  such  works  the  slopes 
should  bo  dressed  to  their  intended  face  as  quickly  as  possible  after  they  are 
formed,  and  covered  with  the  turf ;  or  when  there  is  no  turf,  they  should  bo 
tilled  and  sown  down  wdth  guiss  seed. 
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TRANSPOBTATION  OF  MATEBIAL. 

The  cost  of  moving  earth  depends  upon  the  character  of  the  soil,  the  distance, 
and  the  wages  of  labor.  Wo  have  not  space  to  attempt  more  than  to  give  a 
few  hints  as  to  the  best  methods  of  conducting  the  operation.  The  amount  of 
labor  necessary  to  loosen  and  move  any  given  quantity  of  earth  depends  very 
much  on  its  hardness.  In  loose  sand  and  vegetable  moukl  a  shoveller  can  do 
his  own  work  without  the  aid  of  a  pick-man.  In  compact  earth  two  shovellers 
will  need  the  aid  of  one  pick-man.  In  ordinary  clay  two  shovellei*s  will  need 
from  one  to  two  pick -men,  while  in  hard  clay  two  shovellers  will  require  three  or 
four  pick-men.  A  shoveller  can  throw  over  about  sixteen  cubic  yards  of  earth 
per  day.  He  can  load  into  a  cart  about  ten  cubic  yards  of  hard  gravelly  eartb; 
of  loam,  about  twelve  cubic  yarchsj  and  of  sandy  earth,  about  fourteen  cubic 
yards.  In  working  a  cutting,  the  men  cannot  bo  economically  placed  nearer 
than  ono  in  six  feet.  A  shoveller  will  fill  a  barrow  in  about  the  same  length  of 
time  required  by  a  wheeler  to  wheel  a  full  barrow  100  to  120  feet,  and  return 
with  it  empty.  A  foot  rise  in  a  wheeling  path  is  considered  Equivalent  to  six- 
teen additional  feet  of  horizontal  distance.  Various  estimates  have  been  made 
of  the  comparative  cost  of  moving  earth  with  barrows  and  horse-carts ;  but  sach 
calculations,  to  be  of  much  practical  use,  involve  the  necessity  of  more  space 
than  is  allotted  to  us  here. 

REPAIRS   OF   ROADS. 

It  is  even  of  more  importance  that  the  people  should  know  how  to  maintain 
and  repair  existing  highways  than  how  to  constnict  new  ones.  The  roads  in 
the  older  States  are  generally  already  pcnnanently  established,  and  their  extent 
is  a  hundred  fold  greater  than  that  of  roads,  in  process  of  construction  at  any 
time.  It  v/as  estimated  that  in  1862  there  were  60,000  miles  of  highways  in 
the  single  State  of  New  York.  Again,  new  roads  are  usually  constructed  under 
the  direction  of  a  higher  and  more  skillful  class  of  officers  than  tliose  w  ho  have 
charge  of  the  old ;  and,  finally,  it  requires  more  skill  judiciously  to  reform  and 
reconstruct  roads  badly  hiid  out  and  badly  built  than  to  make  tliem  good  in  the 
firet  instance. 

TJie  old  system. — By  the  present  statutes  of  Massachusetts,  which  represent 
the  general  system  of  maintaining  highways  throughout  the  country,  all  pubhc 
streets,  roads,  and  bridges  are  required  to  be  kept  in  repair  by  the  cities  and 
towns  in  which  they  are  situated,  tmless  there  is  some  special  exception  by  Liw. 
Each  towTi  is  required  to  vote  and  aasess  such  terms,  *'  to  be  paid  in  labor  and 
material,"  as  are  necessary,  and  assessors  are  required  to  assess  the  same  upon 
the  inhabitants.  The  towns  are  usually  divided  into  several  highway  districts, 
and  a  surveyor  is  elected  or  appointed  to  each  district,  and  to  him  is  assigned  a 
list  of  the  persons  taxed,  and  the  amount,  respectively,  of  their  taxes.  The 
suiTcyor  is  required  to  give  seven  days^  notico  of  the  times  and  places  he  shall 
appoint  *^for  providing  materials  and  working  on  the  highways  and  to"WTiways; 
and  each  inliabitant  shall  have  an  opportunity  to  work  thereon,  in  person  or  bv 
his  substitute,  or  with  his  oxen,  horses,  cart,  and  plough,  at  the  piices  which  the 
town  shall  affix  to  such  labor,  to  the  full  amount  of  the  sum  at  which  ho  is 
assessed;"  but  he  may,  if  he  prefers  it,  pay  his  tax  in  money,  which  the  snr- 
veyor  v»ill  then  expend  according  to  his  own  judgment.  No  ono  who  has  once 
witnessed  the  process  of  "mending  the  roads"  in  a  small  New  England  country 
town,  needs  any  argument  to  convince  him  that  a  system  more  ingeniongly 
devised  to  accomplish  nothing  was  never  invented.  The  surveyoi*s,  in  the  first 
place,  arc  usually  elected  at  the  town  meetings,  and,  ;is  the  office  of  sun'eyor  is 
of  no  pecuniary  profit  beyond  mere  day  w^ages,  persons  of  peculiar  skill,  coald 
such  be  found,  would  not  usually  accept  it.  In  fact^  the  farmers  of  the  district 
take  then*  timis  in  the  office,  any  respectable  man  being  deemed  fully  competent. 
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Often  some  citizen  wbo  lives  on  a  road  ont  of  repiur  seeks  the  office,  and  is 
elected,  and  takes  the  opportonity  to  expend  most  of  the  tax  for  the  year  on  his 
own  road,  and  leaves  the  rest  of  the  district  to  be  attended  to  in  the  future. 
The  surveyor  selects,. not  the  season  when  repairs  are  most  needed,  but  that 
which  is  most  convenient  for  himself  and  his  brother  fanners,  after  then-  spring 
work  is  done,  or  allter  harvesting,  and  notifies  every  person  assessed  to  come  and 
work  out  his  tax.  As  the  citizens  in  town  meeting  fix  ^  prices  to  be  allowed 
for  the  labor  of  men  and  animals  in  thus  working  out  the  taxes,  it  is  usually 
^fixed  at  the  highest  prices  which  Uie  best  men  and  teams  could  command,  and 
often  much  higher,  every  voter  who  intends  to  "work  out  his  tax"  having  a 
direct  interest  to  fix  a  high  price,  and  they  constitute  a  large  majority  in  town 
meeting.  The  time  appointed  ^  for  working  out  the  highway  tax,"  as  it  is  rightly 
termed,  arrives,  and  at  eight  o'clcick  a.  m.  a  motley  assemblage  gathers,  of  decrepit 
old  men,  each  with  a  garden  hois  on  his  shoulder;  of  pale,  tlun  mechanics  finom 
their  shoe  shops,  armed  with  worn-out  shovels ;  half-grown  boys,  sent  by  then: 
mothers,  who,  perhaps,  ipre  widows;  with  perhaps  the  doctor,  the  lawyer,  and 
even  the  minister,  all  of  whom  understand  that  "working  on  the  road"  does  not 
mean  hard  Uibor,  oven  for  soft  hands.  The  fanners. biing  their  steers,  great  and 
small,  with  the  old  mare  in  the  lead,  with  a  cart;  and  the  Irishman  drives  up 
with  his  rickety  horse-cart  and  the  mortal  remains  of  a  worn-out  railroad  horse, 
to  do  his  part.  The  only  effective  force  on  the  ground  consists  of  two  or  three 
yokes  of  oxen  and  a  half-dozon  men  hired  by  the  surveyor  with  money  paid  by 
non -residents,  or  men  whose  time  is  of  too  much  value  to  themselves  to  be 
wasted  on  tlie  road.  Here  is  the  surveyor,  who  never  held  the  office  before, 
and  who  knows  nothing  of  road-making  or  of  directing  a  gang  of  hands.  The 
work  must  c^o  on  in  some  way.  The  roads  are  soft  and  full  of  ruts,  or  rough 
with  protniding  stones.  The  sttones  must  be  covered,  and  the  road  roimded  up 
into  shape.  1  he  cattle  are  all  put  to  the  big  town  plough,  which  is  set  in  at 
the  side  of  the  road ;  the  boys  ride  on  the  beam,  and  the  drivers  put  on  the 
lash,  and  the  ^ttm,  half  filled  wiybh  the  sand  and  soil  and  leaves  of  a  dozen 
seasons,  are  ploughed  up,  the  shovul  and  hoe  men  waiting  very  patiently  for 
their  turn  to  work.  The  teams  then  stand  idle ;  and  this  mixture,  more  fit  for 
the  congest  heap  than  anvthin^  else,  is  thrown  upon  the  road,  and  finally 
levelled  and  smoothed  by  the  old  mon  with  their  hoes ;  and  thus  the  road  is 
mended.  This  is  not  an  exaggeratetl  picture  of  "working  on  the  road"  in 
many  small  towns.  The  occasion  is  regarded  rather  as  a  frolic  than  as  serious 
labor ;  the  old  men  tell  stories  to  an  audience  always  ready  to  lean  on  their 
tools  and  listen.  The  voungsters  amuse  themselves  by  all  sorts  of  practical 
jokes,  among  which  is  the  favorite  one  of  overloading  the  carts,  when  any  carts 
are  used,  so  as  to  stick  the  teams. 

This  system  of  furnishing  labor  instead  of  money  is  no  doubt  a  relic  of  the 
feudal  system,  under  which  the  tenants  were  bound  to  furnish  specific  service  of 
vaiious  idnds,  and  among  the  rest,  to  maintain  roads  suitable  for  the  passage  of 
troops  for  thei^  lord.     The  objections  to  it  are  manifest 

P(K)r  and  rich  towns  execute  their  duty  of  maintaining  roads  very  unequally. 
One  town  has  a  just  piide  in  its  good  roads,  while  an  adjoining  town  neglects 
them.  The  siurveyors  or  overseers  are  usually  entirely  incompetent ;  they  afe 
changed  at  every  annual  election,  and  they  receive  no  adequate  compensation 
for  services  requiring  skill. 

Finally,  this  system  operates  very  unfairly  upon  those  who  pay  their  taxes  in 
money,  inasmuch  as  they  pay  the  full  price  of  a  day's  work,  which  others  pay  in 
labor  of  very  little  value.  In  Massachusetts,  and  in  many  other  States,  towns 
have  the  right  to  raise  and  collect  money  to  be  expended  for  repairs  of  their 
roadi^rfkut  the  short-sighted  policy  of  paying  in  labor  is  i^ually  sustained  by  the 
popuii^'ote. 

In  some  portions  of  the  country  the  repaurs  of  roads  are  given  out  by  contract, 
36 
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generally  to  fanners  residing  on  the  line.  Thus  thbse  most  interested  in  keeping 
any  piece  of  road  in  good  repair  have  an  opportunity  of  making  a  contract  so  to 
do,  and  better  and  cheaper  attention  is  secured  to  the  prevention  of  damages  to 
the  highway,  as  the  contractor  soon  learns  that  prevention  is  cheaper  than  cure. 
This  plan,  therefore,  is  a  great  improvement  on  the  common  system  now  in  use, 

•  PROPOSED  STSTEM. 

The  whole  system  of  election  of  smreyors  at  town  meetings,  and  receiving^ 
labor  instead  of  money,  should  be  abolished,  and  a  competent  roadmaster  should 
be  appointed  for  each  town,  who  should  be  held  responsible  for  maintaining  the 
roads  always  in  good  condition,  and  who  should  employ  the  labor  and  expend 
the  money  necessary  to  do  ao.  In  a  few  towns  in  Massachusetts  this  plan  has 
been  adopted,  with  great  economy  and  success*  The  method  is  to  appoint  a 
permanent  superintendent  of  roads,  and  to  purohase  such  oxen,  horses^  and  im- 
plements as  may  be  neoessar}',  and  keep  them  at  the  public  expense.  A  small 
force,  such  as  may  be  constantly  employed  to  advantage,  may  be  hired  by  the 
year,  and  laborers  by  the  day  or  month  may  be  added  as  occasion  may  require. 

The  town  of  Waltbam,  ten  miles  from  Boston,  may  be  cited  as  an  instance  in 
which  the  plan  now  recommended  has  becm  fairly  tested.  There  are  in  the  limits 
of  the  town  fifty-one  miles  of  public  ways,  and  for  nine  years  they  have  been 
under  the  charge  of  the  same  superintendent. 

The  annual  e^endituro  for  repaire  of  roads  and  streets,  including  sidewalks 
'throughout  an  extensive  village  in  that  town,  for  seven  years  up  to  1865,  was 
$3,357 ;  and  it  is  an  admitted  fact  that  no  town  ija  that  region  has  highways  so 
.  uniformly  good  as  Waltbam. 

In  18G5  the  town  of  firookline,  a  little  nearer  Boston,  appointed  a  committee 
to  report  upon  the  subject  of  its  roads,  which  hail  been  managed  under  the  old 
system. 

The  committee  investigated  the  Waltham  system,  and  rebbmmended  it  for 
adoption  in  Brookline.  They  state,  in  their  printed  report,  that  the  above  rata 
in  Waltliam  '^  is  less  than  one-fourth  the  cost  per  mile  of  the  repaiu  of  the 
Brookline  roads ;  and,  in  our  opinitm,  the  material  is  no  better,  and  tR  travel 
quite  as  destnictive  as  in  Brookline,  thons^h  the  subsoil  on  which  the  road-bed 
rests  is  generally  better  in  Waltham  than  in  Bn)okline." 

Mr.  Carter,  the  roa<l  superintendent  in  Waltham,  thus  describes  the  method  so 
successfully  employed  in  that  town  : 

"  The  town  owns  three  g<Mjd  horses,  with  carts,  snow-ploughs,  tools,  &c.,  val- 
ued,  at  present  pricx^s,  at  81,200.  A  competent  person  is  appointed  to  take 
charge  of  the  work,  heretofore  at  a  salary  of  $600  per  annum.  His  duty  is  to 
manage  the  teams,  and  direi^  the  men,  &c.  There  have  been  usually  ei^ht 
workmen  employed  in  the  STimnier  nionthw,  and  six  during  the  winter,  hereu>U)ie 
at  wa^s  varying  from  SI  to  SI  12^  in  summer,  and  60  cents  to  75  cente  in  win- 
ter. Most  of  the  time  in  winter  is  spent  in  digging  gravel  preparing  it  for  use, 
and  drawing  it  to  places  of  easy  access,  so  that<luring  the  summer  season  a  street 
or  way  can  be  speedily  and  neatly  repaired.  The  preparation  of  gravel  in  winter 
I  consider  a  very  important  feature  in  our  success; 

"  During  the  short  days  of  winter  the  workmen  can  excavate  and  prepare  more 
road  material  than  during  the  hot  days  of  summer,  and  the  stuff  is  ready  for  m- 
stant  iLse,  so  that  a  spot  needing  repair  can  be  mended  before  it  becomes  very 
bad  from  continued  wear. 

"  In  early  spring,  as  soon  as  the  frost  is  fairly  out  of  the  ground,  the  work- 
men go  over  the  roads  with  j)icks  and  hoes,  filling  ruts,  cleaning  out  drgygs  and 
water-courses,  and  picking  off  the  loose  stones.  Any  bad  spot  is  note<^^kid  as 
soon  thereafter  as  practicable  thoi^  places  are  mended.  From  April  to  DOTrober, 
at  inter\'als  of  about  six  weeks,  the  workmen  pass  over  all  the  roads  and  streets, 
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and  pick  up  and  remove  all  the  loose  stones  or  rubbish  found  thereon.  Daring 
the  very  hot  weeks  of  summer  it  is  so  managed  as  to  employ  the  men  ftlK)ut  cul- 
verts, or  other  similar  work,  so  as  to  relieve  them  from  the  very  severe  labor  in- 
cident to  other  work  connected  with  the  department." 

The  committee  add  the  following  judicious  suggestions  : 

^^  Wo  should  recommend  that  a  larger  force,  in  proportion  to  the  number  of 
miles  of  road,  be  kept  in  Brookline  than  has  been  employed  in  Waltham,  in 
order  to  insure  constant  care  over  all  the  roads." 

The  importance  of  constant  oversight  and  care  in  '^  keeping  up  a  road  "  can- 
not be  overrated.  This  is  a  very  different  thing  from  "repauing  a  road,"  though 
the  two  are  often  confounded.  By  the  former  a  road  is  always  kept  in  good 
condition ;  by  the  latter  it  is  only  in  good  condition  at  inten-^als,  being  part  of 
the  time  unfit  for  travel,  by  reason  of  the  new  materials  in  excessive  quantity, 
and  a  part  <^  the  time  worn  into  ruts  and  hollows,  which  increase  in  geometrical 
ratio  by  the  heavier  blows  of  wheels  falling  into  them. 

'^A  road  kept  in  the  best  condition  receives  least  injury  from  travel,  and  there- 
fore  requires  the  least  expenditure  for  its  maintenance. 

"  Supposing  the  road  to  be  in  good  condition — ^that  is,  in  proper  shape  and  free 
from  holes,  ruts,  mud,  and  dust — it  requires  the  daily  attention  of  permanent 
laborers  to  keep  it  so,  by  removing  the  result  of  the  daily  wear  of  the  materialsu 
whether  in  the  shape  of  mud  or  of  dust ;  and  by  constantly  adding,  in  amali 
quantity,  new  matenals  to  replace  those  lost  by  the  wear." 

It  is  a  common  mistake  among  road  superintendents,  as  among  physicians,  to 
doctor  the  symptoms  rather  than  the  disease.  The  first  inquir}^,  in  both  cases,  is 
as  to  the  cause  of  the  difficulty.  Why  does  the  road  need  repair  t  Is  it  too  wet ;  or 
is  it  sandy  and  loose ;  or  is  it  rough,  uneven,  or  stony  ?  If  too  wet,  as  has  been^ 
said  ui  reference  to  constructing  roaids,  the  surplus  water  that  causes  the  wetness 
noiust  be  in  some  way  disposed  of.  This  water  may  either  fall  directly  upon  the 
road  in  rain,  and  be  retained  there,  because  the  surface  is  uneven,  or  is  of- a  clayey 
or  muddy  character,  or  it  may  run  upon  the  road  from  higher  ground,  or  it  may 
press  up  from  springs  or  fr«m  stagnant  water  below. 

If  the  road  be  wet  merely  frx>m  rain  falling  upon  it,  and  is  too  uneven  cross- 
wise or  too  level  lengthwise  to  free  itself  from  the  water,  the  grades  must  be 
changed  by  forming  the  pathway  so  as  to  give  a  regular  feJl  of  about  1  in  26, 
and,  if  possible,  a  longitudinal  giude  should  be  also  created  of  at  least  1  in  200, 
as  advised  for  new  roads. 

Usually  it  will  be  found  that  a  road  which  remains  wet  merely  from  rain  that 
fidls  upon  it,  has  its  surface  composed  of  loam  or  clay,  or  other  soft  substance. 
The  true  remedy  m  such  case  is  to  remove  the  soft  earth  and  replace  it  with 
proper  material,  as  recommended  for  new  roads.  It  is  useless  to  heap  good  mik 
terials  upon  a  soft  and  spongy  foundation.  A  mass  of  gravel  may  carry  the 
travel  for  a  short  time,  but  soon  the  road  will  b^n  to  quake  and  tremble  under 
the  wheels,  and  by  and  by  will  be  cut  through  and  rendered  worse  by  what  has 
been  added. 

If,  again,  the  wetness  be  from  water  pressing  upward  from  below,  oonsider  the 
source  from  which  it  comes.  If  there  are  ditches  on  each  side  filled  with  water 
nearly  to  the  level  of  the  surface  of  the  road,  the  pathway  can  never  be  kept 
dry.  But  two  courses  remain,  either  to  draw  off  the  water  from  the  ditches,  or 
to  raise  the  road  so  that  it  will  drain  itself. 

In  extensive  swamps  it  may  sometimes  be  difficult  to  drain  the  water  away 
from  the  ditches ;  but  frequently  the  cheapest  course  will  be  to  adopt  the  system 
of  drainage  as  before  advised.  It  is  very  much  less  expensive,  in  most  cases, 
to  draw  away  the  water  by  drainage  than  to  fill  up  the  roadway  enough  above 
the  water  line  to  make  the  path  always  dry. 

For  filling  np  tluougb  wet  places,  sand  or  loose  gravel  is  best  for  the  founda- 
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tioD,  as  they  absorb  less  water  than  other  materials.    Hie  road  itself  and  its 
surface  are  to  be  built  in  the  same  manner  as  with  new  roads. 

APPLICATIOK  OP  MATERIALS. 

The  practice  of  laying  upon  the  surface  of  an  old  road  a  large  quantity  of 
stone  or  gravel  at  once,  is  disapproved  by  all  the  best  road-builders,  unless,  in- 
deed, the  repairs  be  equivalent  to  building  an  entirely  new  road,  in  which  case 
the  niles  given  for  constructing  roads  will  apply.  The  effect  of  this  practice  is 
well  described  by  Penfold,  and  is  well  understood  by  city  Buperintendents.  The 
remarks  apply  especially  to  broken  stone  and  large  gravel ;.  but  the  operation  is 
much  the  same  when  fine  gravel  is  thus  applied,  especially  If  it  is  unscreened  and 
contains  pebbles  of  different  sizes:  "  When  a  thick  coat  is  laid  on,  the  destruction 
of  the  material  is  very  great,  before  it  l>ecomes  settled  or  incorporated  with  tho 
road.  The  stones  will  not  allow  each  other  to  be  quiet,  but  are  continually 
elbowing  one  another,  and  dn  ving  their  neighbors  to  the  right  and  left,  above  and 
below.  *  •  •  It  is  one  of  the  gi-eatest  mistakes  in  road-making  that  can  be  com- 
mitted, to  lay  on  thick  coats  of  material,  and,  when  understood,  will  no  longer 
be  resorted  to.  If  there  be  already  substance  enough  in  the  road,  which,  indeed, 
sl'onld  always  be  carefully  kept  up,  ft  will  never  bo  right  to  put  on  more  than  a 
stone's  thickness  at  a  time ;  a  cubic  yard,  nicely  prepared  and  broken  as  before 
described,  to  a  rod  superiicial,  will  bo  quite  eTiough  for  a  coat,  and  if  acciuiitely 
noticed,  will  be  found  to  last  as  long  as  double  tbe  quantity  put  on  unprepared 
and  in  thick  layers.  Suppose  it  necessary  to  increase  the  substance  of  the  road, 
and  it  is  intended  to  apply  materials  for  that  purpose,  and  not  merely  to  make 
^ood  the  wear  and  teai',  it  should  be  done  in  like  manner  U}^  thin  coats.  As  soon 
as  one  is  embodied  apply  another  and  another,  until  the  de^red  amount  is 
obtained,  but  by  no  means  put  tbe  whole  thickness  on  at  once.  When  that  is 
done,  the  road  remains  in  a  loose,  unsettled  state  for  a  tedious  length  of  time, 
rendering  the  di*aught  distressingly  heavy  and  annoying  to  the  public,  with  a 
great  loss  of  material.  Besides  which,  the  sections  will  be  found,  when  tho 
material  is  at  last  embodied,  veiy  irapeifect  The  wheels  will  have  followctl  each 
other  in  a  lino,  causing  nits  and  in*egularities,  and  the  surface  will  present  any 
thing  but  a  tnie  and  even  appearance." 

l^w,  an  English  engineer  of  much  reputation,  says :  "  It  is  certain  that  more 
roads  ai'e  spoilt  from  having  too  much  material  put  on  them,  than  there  are  from 
having  too  little.  Iloails  should  be  always  under  repair;  every  road  should  be 
divided  into  lengths,  on  each  of  which  an  intelligent  laborer,  who  thoroughly 
understands  his  business,  should  be  placed,  to  attend  constantly,  and  at  all  times, 
to  the  proper  state  of  the  road,  for  which  he  should  be  responsible.  This  oflice 
would  consist  in  keeping  the  road  always  scraped  clean  and  free  from  mud,  m 
filling  any  ruts  or  hollow  places,  the  moment  they  appeared,  with  broken  stones, 
which  should  be  kept  in  depots  formed  on  the  sides  of  the  road,  and  one  of 
which,  holding  thirty  cubic  yards,  should  be  provided  in  each  quarter  of  a  mile. 
Each  man  should  be  provided  with  a  wheelbarrow,  shovel,  pickaxe,  and  scraper. 
Additional  laborers  could  lie  engaged  at  times  when  more  work  is  required. 
Those  who  have  tried  the  tvro  methixis  find  it  vastly  cheaper  to  prevent  a  road 
from  getting  out  of  repair,  than  it  is  to  restore  k  again  to  a  proper  state.  Not 
only  should  the  mud  be  carefully  scraped  off,  but,  in  dry  weather,  the  roads 
should  be  rcgulai'ly  watered,  not  alone  on  account  of  the  passengers,  but  for  the 
good  of  the  road.  Scrapers  are  indispensable  for  preserving  the  roads  in  a  pro- 
per state  and  free  from  mud." 

Professor  Mahan,  in  his  "Elementary  Essay  on  Road-making,"  says:  **The 
repairs  should  be  daily  made,  by  adding  fresh  material,  upon  all  points  where 
hollows  or  ruts  commence  to  form.  The  surface  on  which  fresh  material  is 
spread  should  bo  broken  by  a  pick  to  the  depth  of  half  an  inch  to  an  inch,  and 
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the  freeh  material  well  settled  by  ramming.  The  importance  of  keeping  the 
road  Burface  at  all  times  free  from  an  accumulation  of  mud  and  dust,  and  of  pre- 
serK'ing  the  surface  in  a  uniform  state  of  evenness  by  the  daily  addition  of  fresh 
material,  wherever  the  weai*  is  sufficient  tP  call  for  it,  cannot  be  too  strongly  in- 
sisted upon.  Without  this  constant  supervision,  the  best  constructed  road  will, 
in  a  short  time,  bo  unfit  for  travel  j  and  with  it,  the  weakest  may  at  all  times  be 
kept  in  a  tolerably  fair  state." 

Lifting, — By  lifting  is  meant  loosening,  by  means  of  a  pick,  the  old  surface  of 
the  road  where  new  materials  are  to  be  added,  so  that  the  old  and  new  materials 
may  be  incorporated  into  a  solid  mass.  If  this  is  neglected,  and  new  materials 
be  applied  to  the  hard  surface  of  the  old  road,  it  is  plaeed  between  the  wheel  and 
the  old  surface,  as  between  two  mill-stones,  and  gi'ound  to  powder,  making  mud 
and  dust  before  becoming  solid.  On  many  common  roads  there  are  large  stones 
fast  in  the  path,  often  making  one  side  of  the  road  higher  than  the  other,  and 
rendering  the  way  not  only  heavy  for  draught,  but  uncomfortable  and  dangerous. 
The  wheel  strikes  a  stone  on  one  side,  throws  the  weight  of  the  carriage  upon  the 
other  wheel,  gi'inding  a  hole  into  the  rut;  and  then  leaving  the  stone,  the  wheel 
strikes  the  ground,  creating  another  hole,  and  so  the  whole  surface  is  broken  up. 
The  common  treatment  of  such  places  is  to  cart  on  a  large  quantity  of  material 
to  cover  up  the  stones.  It  is  hardly  possible  in  this  way  to  secure  a  fine  surface. 
The  spots  above  the  stones  will  be  crushed  away  by  the  wheel,  and  the  holes, 
having  a  greater  depth  of  soft  material,  will  yield  more  than  the  rest,  and  the 
road  will  soon  retmn  to  its  first  estate.  The  only  proper  mode  of  procedure  is 
to  remove  the  st<)nes,  break  up  the  whole  surface  with  a  pick,  and  make  a  pro- 
perly shaped  foundation.  Then  lay  on  the  proper  material  as  before  directed, 
and  it  will  at  once  be  incorporated  into  a  solid  mass,  with  the  smooth  and  hard 
surface  desired. 

•  When  broken  stone  is  to  be  used  for  the  repair,  the  stones  thus  removed  fur- 
nish the  most  convenient  material,  so  they  may  be  broken  by  hand  on  the  spot, 
and  the  freight  of  it  thus  may  be  saved. 

On  hilly  roads  it  is  particularly  necessary  to  open  or  lift  the  surface  before 
applying  new  material,  because  such  material  has  a  constant  tendency  to  slide 
downward  by  the  action  of  the  wheels,  and  to  wash  away  by  the  rains;  and,  as 
it  is  necessary  to  have  the  road  more  convex  on  hills  than  elsewhere  in  order  to 
carry  off  the  water,  these  is  an  increased  tendency  of  the  surface  material  toward 
the  ditches. 

Loose  stones, — A  very  important  point,  both  in  economy  and  comfort,  is  the 
constant  attention  that  removes  a  stone  the  very  day  it  first  appears  on  the  sur- 
face. Loose  stones  occasion  great  injury  to  the  road.  On  being  struck  by  a 
wheel,  or  the  hoof  of  a  horse,  they  act  like  H  stone-hammer  in  breaking  up  the 
surface.  Not  only  is  the  stone  driven  into  the  path  so  as  to  form  a  hole,  but 
when  a  wheel  strikes  and  rises  over  it,  as  before  observed,  the  load  is  thrown 
upon  the  other  wheel,  and  a  depression  is  also  made  there,  and  a  hollow  once 
began  is  rapidly  increased,  %ach  wheel  falling  into  it,  striking  harder,  the  deeper 
il  becomes.  The  injury  to  carriages  from  these  shocks  is  very  great ;  and  they 
are  a  great  annoyance  to  travellers.  A  loose  stone  is  even  worse  than  a  fast 
stone,  in  occasioning  horses  to  stumble,  and  a  small  stone  almost  as  dangerous  in 
this  respect  as  a  larger  one. 

Workmen  should  go  over  the  road  often  enough  to  remove  every  stone  as  soon 
as  it  is  loosened,  or  tlirown  upon  the  path.  No  labor  expended  on  the  road  is 
more  profitable  than  this  of  promptly  attending  to  these  little  matters,  and  thus 
rettsting  the  beginnings  of  evil. 

Scraping, — On  the  surface  of  even  the  best  roads  there  are  deposits  of  various 
kinds,  which  in  wet  weather  form  mud,  and  thus  not  only  impede  the  wheels  of 
carriages  but  retain  moisture  for  a  long  time  upon  the  face,  forming  nits  and 
saturating  the  pathway,  and  working  downward  to  the  foundation.     These  de- 
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poRits  usually  in  dry  weather  become  dast  or  loose  sand,  and  do  not  pack  so  aa 
to  form  a  hard  surface.  As  often  as  there  is  occasion  these  substances  should  be 
scraped  off,  as  is  practiced  in  all  city  streets,  and  carried  to  the  -compost  heap 
for  manure.  This  is  particularly  necessary  when  new  material  is  to  be  added, 
as  stone  or  gravel  applied  upon  soft  substances  of  tliis  kind  will  sink  at  once  to 
the  bottom  of  it,  and  the  mud  and  dust  will  remain,  or  if  it  be  in  sufficient  quan- 
tity the  new  material  will  mix  with  it  and  increase  its  depth. 

By  thoroughly  scraping  off  the  mud,  and  then  lifting  the  solid  Burfa<5o  thus 
exposed  with  the  pick,  the  new  material  will  be  at  once  incorporated  with  the 
old,  and  the  desu'cd  smooth  and  hard  track  will  be  secured. 

Spreading  the  piateridls. — This  may  seem  perhaps  a  very  trivial  matter  upon 
which  to  give  specific  directions,  but  much  more  depends  upon  properly  spreading 
the  materials  than  a  casual  observer  would  suppose.  The  conunon  method  ot 
mending  roads  is  to  shoot  down  a  cart-load  of  material  upon  the  spot  which  seems 
to  need  repair,  and  another  and  another  at  short  distances  apart  till  the  requisite 
amount  is  procured,  then  with  hoes  or  shovels  a  portion  is  thrown  each  way,  the 
main  body  remaining  where  it  was  first  placed.  All  who  have  travelled  over  roads 
thus  repaored  will  remember  that  the  surface  is  almost  always  imdulating,  the 
parts  wiiere  the  heaps  of  gravel  or  stone  were  laid  remaining  more  solid  than  the  ' 
rest.  It  is  almost  impossible  to  spread  material  from  heaps  formed  in  this  way 
BO  as  to  form  an  even  surface.  The  best  mode  is  to  deposit  the  material  in  heaps 
a  little  one  side  of  the  pathway,  and  then  with  a  shovel  scatter  it  evenly,  as  if 
sowing  grain,  over  the  surface.  In  this  way  an  even  coating  may  be  given  over 
the  whole,  and  a  uniform  section  may  be  formed. 

Watering  roads. — A  certain  degree  of  moisture  is  beneficial  to  all  commcm 
roads,  independently  of  the  object  of  protecting  the  traveller  from  dust.  On 
roads  prepared  with  stone  or  gravel,  especially  if  the  gravel  be  unscreened,  in  a 
very  dry  time  the  pieces  of  stone  on  the  pebbles  become  loosened,  and  the  croA 
of  the  surface  is  broken  up,  thus  rendering  the  draught  heavy  and  increasuig  the 
pulverization  and  wear  of  the  track.  The  dust  thus  created  is  blown  off  by  the 
wind,  or  must  be  scraped  off  in  the  form  of  mud.  A  moderate,  occasional  sprink- 
ling, by  means  of  a  water-cart,  will  very  much  tend  to  the  preservation  of  the 
roM,  and  on  roads  of  great  travel  prove  a  great  saving  of  money.  TTie  intro- 
duction of  the  water-cart  for  the  purpose  may  be  considered  one  of  the  greatest 
of  modem  improvements  in  the  preservation  of  roads.  Good  judgment,  based  on 
careful  observation,  however,  is  necessary  to  regulate  the  quantity  of  water  ap- 
plied. Too  large  a  quantity  of  water  will  tend  to  form  mud,  which  in  a  greater 
evil  than  the  dust  of  a  dry  season.  To  keep  the  surface  slightly  damp,  and  yet 
to  create  no  mud  which  will  adhere  to  the  wheel,  is  what  is  desired. 

Width  and  form  qf  tclieeU, — Since  those  who  have  charge  of  highways  have 
rightfully  great  influence  in  procuring  proper  legislation  upon  the  subject  of  the 
proper  use  of  them,  it  may  bo  proper  to  speak  briefly  of  the  comparative  effect 
of  broad  and  narrow  wheels  upon  common  roads.^  Penfold  says :  "  Injurious 
action  upon  the  surface  of  the  road  diminishes  progressively  as  the  width  of  the 
felloe  increases,  provided  the  weight  be  not  excessive.  A  wheel  may  so  increase 
in  width  as  to  act  as  a  roller  or  compresser,  and  within  certain  limits  the  heavier 
the  roller,  the  more  effectual  it  is  in  producing  the  desired  effect,  viz.,  compression.' 

For  such  reasons,  the  statutes  of  many  States  make  discrimination  as  to  the 
toll  to  be  paid  on  turnpike  roads  by  carriages  with  broad  and  narrow  wheels. 
The  New  York  turnpike  laws  provide  that  carnages  with  six-inch  tiro  shall  pay 
only  half  the  usual  tolls;  those  with  nine-inch  tire  one-fourth,  and  those  with 
twelve-inch  tire,  none  at  all.  Penfold  has  made  calculations  in  relation  to  roads 
in  England,  which  agree  with  these  proportions. 

Narrow  wheels  are  cheaper  than  Wide  ones,  and  are  of  lighter  draught  on  roads 
of  hard  surface,  and  are  therefore  likely  %o  be  generally  used.  Wide  wheels 
give  an  easier  drauglil  upon  e^o^g^  ^^"^  loose  roaSs  in  general,  although  in  roads 
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al^ady  eat  up  by  narrow  wlieela  wider  ones  miglit  even  increase  the  draught  by 
being  obliged  to  widen  the  rut  where  the  surfiace' would  not  carry  the  weight  of 
the  load.  It  may  be  added  that  the  advantages  of  wide  tures  to  the  highway 
are  nearly,  if  not  entirely,  lost  when  the  tire,  instead  of  being  flat,  is  rounded  in 
form,  in  which  case  it  is  pressed  into  the  pathway  in  the  centre,  and  has  the  effect 
of  a  narrow  wheel  in  breaking  it  up.  * 

Conical  wheels,  made  dishing,  as  we  often  see  them,  with  the  tire  so  set  that 
the  bearing  on  the  ground  is  on  the  inside  edge  of  the  wheel,  injure  the  path  by 
catting  it  up  by  reason  of  the  unequal  bearing,  and  they  also  have  a  compound 
dragging  motion,  caused  by  the  tendency  of  the  larger  edge  to  go  faster  than 
the  other.  The  wheel,  notwithstanding  "this  tendency,  is  forced  straight  forward; 
thus  grinding  and  displacing  the  surface  materials. 

The  use  of  upright  wheels  on  straight  axles  with  square  tires  should  be  en- 
couraged. 

On  a  broken  stone  road,  finn  and  compact,  the  load  ought  not  to  exceed  one 
ton  to  each  wheel  of  ordinary  size,  having  a  tire  four  inches  broad  if  without 
springs,  or  two  and  a  half  inches  broad  with  springs.  It  may  be  added  that 
wheels  of  small  diameter  are  mdre  destructive  to  roa^s  than  tlK>se  of  larger  size. 
Boads  of  broken  stone  are  much  benefited  by  being  rolled,  when  constructed  or 
repaired,  with  an  iron  roller  of  two  or  three  tons  ./eight.  In  France  steam  rollers 
weighinAt^i  tons  have  been  recently  introduced. 
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The  State  of  Georffia  covers  an  area  of  fifty-eight  thousaiid  square  miles.  It 
is  the  largest  of  the  c3d  States  east  of  the  Missifdippi  river,  except  Virginia,  ex- 
tending through  more  than  four  dejfrees  of  latitude  and  five  of  longitude.  It  is 
equal  m  size  to  England  and  Wa^s,  and  larger  than  Holland,  Belgium,  Den- 
mark, and  Switzerl^d  united. 

The  following  statistics  are  condensed  from  the  census  of  1860  and  the  Comp- 
troller Greneral's  report  for  1866.  The  popnlaiion  of  Georgia  in  1860  was 
6*,  1,588  whites,  2J500  free  colored,  and  462,198  sbves;  total,  1,057,286,  being 
18.23  to  the  squu  e  mile.  The  ratio  of  inc^rease  of  population  from  17 W  to 
1860  waswBarly  1181  percent.,  the  popolAtion  of  the  State  in  1790  being  but 
82,548,  a  much  larger  iufltuse  tn  the  same  period  than  that  of  any  of  the  New 
England  States,  or  even  New  York  or  Pennsylvania. 

The  number  of  polls  of  whites  in  1860  wa3'99,748;  in  1866,86,909;  deoreaae, 
12,839.  Number  of  negro  polls  in  1866,  55,909.  The  decrease  is  not  stated, 
though  it  is  known  to  be  enormous  from  the  dejsths  and  emigration  to  the  west. 

The  total  value  of  property,  including  slaves,  in  1860,  was,  in  United  States 
currency,  81,008,484,165.  Total  value  in  18G6  was  $222,183,787;  decrease 
and  loss,  8786,300,378.  The  total  value  of  property,  exclusive  of  slaves,  in 
1860,  8554,441,883;  in  1866,8222,183,787;  decrease  since  1860,8322,258,096. 
The  taxable  property  of  1866  amounts  to  8207,051,677,  exclusive  of  railroadS; 
banks,  express  companies,  and  foreign  insurance  agencies. 

The  total  value  of  land  in  1860  was  8161,764,955;  in  1866,  8103,112,524. 
The  average  valne  per  acre  in  1860, 84^  85 ;  in  1866,  83  42,  being  a  decrease  of 
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81  43  per  acre.  TLis  (leorease  is  greater  now  tlian  when  the  report  of  the  ccftnp- 
troller  was  submitted. 

Of  farms  of  more  than  1,000  acres  there  were,  in  1860,  902,  being  a  mucb 
greater  number  of  farms  of  this  size  than  in  any  other  State.  The  aven^ 
number  of  acjres  to  the  farm  in  Georgia  is  430.  The  number  of  farms  is  62,000; 
acres  of  land  improved,  8,062,758;  of  land  unimproved,  18,587,732. 

The  products  of  the  State  in  1860  were:  tobacco,  919,318  pounds;  sugar, 
1,167  hogsheads;  hemp,  31  tons;  peas  and  bleans,  1,765,214  bushels;  cotton, 
701,840  bales  of  400  pounds.  Access  has  not  been  had  to  means  of  information 
as  to  the  grain  crops  since  1850.  At  that  time  the  products  were;  com, 
30,080,099;  oats,  3,820,044;  wheat,  1,088,534;  rye,  53,750  bushels.  In  1860 
there  must  have  been  a  vast  increase  of  each  of  the  above  mentioned  gnun  crops. 
The  war  has  again  reduced  them.  Added  to  the  casualties  of  war  there  have 
been  two  consecutive  years  of  drought,  so  that  during  the  last  year  there  has  not 
been  sufficient  grain  raised  in  Georgia  to  feed  its  population  and  live  stock. 

The  value  of  city  and  town  property  in  1860  was  $52,709,1^2 ;  in  1866  it  was 
$39,396,181.  Money  and  solvent  debts  in  1860  were  $161,004,387;  in  1866, 
$34,521,678;  a  decrease  of  $126,482,709.  Merchandise  in  1860,  $23,365,789; 
in  1866,  $10,933,173;  decrease  $12,432,61(3.  Shipping  and  tonnage  in  1860, 
$1,415,910 ;  in  1866,  $215,667 ;  decrease  $1,200,243.  Stocks  and  manufactures 
in  1860,  $6,051,373;  in  1866,  $4,120,489;  decrease,  $1,930,884.  Pmperty  not 
enumerated  in  1860,  $63,640,942;  in  1866,  $28,751,667.  EstimatoMos^ps  on 
railroads,  $15,000,000 ;  on  banks,  $30,000,000 ;  on  public  buildings  and  churches, 
$10,000,000;  total  loss  smce  1860,  $841,254,876.  This  loss  occurs  in  a  State 
in  which  there  are  but  99,748  white  polls,  being  an  average  of  $8,423  to  the 
poll. 

The  entire  debt  of  the  State  is  $5,706,500 ;  assets,  in  round  numbers, 
$9,000,000.  Its  taxable  property  is  more  than  $200,000,000.  The  State  is 
Uierefore  perfectly  solvent.  The  new  bonds  are  now  selling  at  97  cents,  and 
must  soon  be  at  par.  The  State  tax  is  but  one-sixth  of  one  per  cent.,  being  al- 
most nominal.  • 

Affected  by  the  terrible  casualties  of  war,  by  loss  of  loved  ones,  loss  of  pro- 
perty, by  the  almost  entire  loss  of  two  consecutive  crops,  the  people  of  Georgia 
have  still  not  '^  despaired  of  the  republic."  Leaving  public  affairs  to  the  manage- 
ment of  those  who  have  control  of  them,  they  have  addressed  themselves  with 
sublime  enerey  to  the  work  of  reconstructing  theur  lost  fortunes.  If  they  fail,  it 
will  be  from  the  operation  of  causes  beyond  their  reach.  Burned  cities  and  villages 
have  been  rebuilt,  every  railroad  has  been  repaired  and  is  again  in  running  order, 
new  railroads  are  in  progress  of  construction,  factories  have  been  rebuilt,  and 
new  ones  on  a  larger  scale  will  soon  be  completed,  the  old  mines  are  worked,  and 
evexy  where  in  Uxe  mining  region  new  shafts  are  being  sunk.  Failure  from 
ooMons  and  defective  labor  have  but  served  to  stimulate  the  farmer  and  planter 
tQ  greater  exertions,  There  has  been  no  whining,  no  gloom,  noiM|)rostration. 
The  people  see  that  they  made  a  great  mistake,  and  ABtead  of  merely  deploring 
the  past,  they  are  determined  to  make  the  best  of  the  future.  It  is  an  exhibi- 
tion of  elasticity  under  misfortune  which  can  be  presented  only  by  the  Anglo- 
Saxon  race. 

Climate,  geological  formation  and  products  naturally  divide  ihe  State  into 
northeastern,  northwestern,  middle,  southeastern,  and  southwestern  Geor^a. 
Each  section  differs  matericdly  from  the  others.  In  fact,  it  would  be  difficult  to 
point  out  another  country  of  equal  extent  in  which  so  great  a  variety  of  soil,  cli- 
mate and  products  can  be  found  as  in  the  State  of  Georgia.  In  one  extreme  are 
produced  oranfes,  lemons,  bananas,  olives  and  other  tropical  fruits;  the  other 
yields  all  the  products  of  the  northern  States.  One  cause  of  fliis  variety  is  the 
diffeient  elevation  of  the  several  sections.  The  town  of  Marietta,  in  Cobb 
county,  about  800  miles  distant  by  railroad  from  the  coast,  is  twelve  hundred 
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feet  above  the  level  of  the  ocean,  the  coimtry  descending  from  it  north,  west 
and  south.  There  is  scarcely  a  plant  of  vaie  to  man,  except  cofleo,  wliich 
cannot  be  grown  saccessfiilly  in  Georgia.  There  is  not  a  metal  of  mateiial  use 
in  the  arts,  except  tin  and  platinum,  which  is  not  found  in  workable  quantity  in 
this  State.  It  therefore  contains  within  itself  all  the  essential  elements  of  inde- 
pendence in  a  remarkable  degi-ee,  is  capable  of  producing  all  the  requisite  arti- 
cles of  food  and  clothing  and  most  of  the  luxuries  for  a  veiy  large  population, 
and  possesses  abundant  water  power  to  run  all  necessary  machineiy.  With  suffi- 
cient capital  and  population,  and  with  a  proper  division  of  labor,  nothing  need 
bo  brought  from  abroad  but  coffee,  while  the  cotton,  rice,  lumber  and  mineral 
products  would  give  it  a  lai'ge  export  trade. 

Northeastern  Georgia  is  primitive  in  its  fonnation,  limestone  being  found  only 
in  a  few  scattered  localities.  Tliis  section  is  strictly  mountainous,  some  of  the 
mountain  peaks  being  of  great  elevation.  The  summer  climate  is  delightful  in 
temperature,  and  perfectly  healthy.  The  scenery  well  repays  the  attention  of  the 
tomist,  as  in  no  part  of  the  United  States  is  it  finer.  The  creek  and  river  lands 
are  rich,  producing  iine  crops  of  grass  and  grain,  while  the  uplands  are  generally 
rolling  and  comparatively  thin.  The  markets  for  this  section  are  Athens  and 
Atlanta.  No  railroads  pass  through  it,  though  several  are  in  contemplation  and 
will  be  built.  The  forms  are  generally  small,  and  the  lands  cheap.  Northeast- 
em  Georgia  has  felt  the  effects  of  the  war  less  than  any  other  portion  of  the 
State. 

Northwestern  Georgia,  touching  both  Tennessee  and  Alabama,  is  one  of  the 
most  admii-able  portions  of  the  United  States.  It  is  a  blue  limestone  region, 
bounded  by  the  Chattahoochee  river  on  the  south,  the  primitive  mountains  on  the 
east,  and  Lookout  mountiun*  on  the  west,  touching  the  Tennessee  river  on  the 
north.  It  is  the  connecting  link  between  the  Great  West  and  the  Atlantic. 
The  Etowah,  Coosawattee,  Connasauga,  Chickamauga,  Oostanaula,  Chattanooga^ 
and  Coosa  pass  through  it.  The  Coosa  is  navigable  from  Rome  to  the  falls  aliove 
Wetumpka,  in  Alabama.  The  attention  of  capitalists  is  being  turned  to  these 
obstructions,  and  when  they  are  removed,  which  must  ere  long  be  the  case,  navi- 
gation will  be  uninterrupted  from  Rome  to  Selma  and  Mobile.  The  Oostanaula 
is  navigable  from  Rome  to  Calhoun  for  small  steamboats.  The  head  waters  of 
this  river  can  be  connected  by  a  canal  with  the  Tennessee  river,  and  a  fflance  at 
the  map  will  show  the  national  importance  of  this  grand  work  of  internal  improve- 
ment. The  want  of  this  canal  and  these  obstructions  on  the  Coosa  are  all  that 
now  prevent  water  communication  between  East  Tennessee  and  Mobile,  and  the 
three  States  are  deeply  interested  in  opening  this  conununication  with  the  least 
possible  delay .^ 

The  great  railroad  trunk,  the  Western  and  Atlantic  road,  built  by  the  State, 
passes  through  the  heart  of  this  section  from  Chattanooga  to  Atlanta.  Besides 
this  the  Dalton  and  Selma  railroad  will  soon  be  completed.  A  short  railroad 
connects  Rome  with  the  Western  and  Atlantic  road  at  Kingston.  The  products 
of  northwestern  Georgia  can  l>e  transported  by  direct  lines  of  railroad  to  Uhai-les- 
ton.  Savannah,  and  Mobile  towards  the  south,  and  Nashville  and  Knoxville 
towards  the  north. 

Before  the  war  there  were  several  flourishing  towns,  but  Cassville,  formerly 
having  a  population  of  two  to  three  thousand,  was  burned  during  the  war,  not  a 
house  being  left  standing.  Marietta  was  greatly  injured.  Rome  escaped  with 
comparatively  little  loss,  and  has  regained  its  former  prosperity.  This  placfe, 
(Rome,)  situated  at  the  confluence  of  the  Etowah  and  Oostanaula  rivers,  and 
remarkable  for  the  beauty  of  its  situation,  must,  from  its  Connections  and  the 
great  fertility  of  the  surrounding  country,  become  a  town  of  considerable  un- 
portance.  • 

The  river  and  valley  lands  of  northwestern  Georgia  are  vejy  fertile,  and  com- 
paratively fresh,  as  the  Indiuis  were  removed  in  1838.    Ilio  valleys  vary  in 
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width  from  one-fonrth  of  a  mile  to  two  miles.  In  1860  these  river  and  valley 
lands  i-eadily  commanded  from  tQn  to  seventy-five  dollars  per  acre ;  now  they 
can  be  bought  mnch  cheaper,  as  this  section  8ui5ered  more  from  the  war  than  any 
other  portion  of  Georgia.  Wheat  yields  from  seven  to  thirty  bushels  per  acre, 
and  is  usually  sowed  on  stock  land,  without  ploughing.  The  ground  is  not 
manured,  except  in  rare  instances,  and  then  on  small  lots.  A  large  amount  of 
wheat  was  annually  shipped  from  this  section  to  New  York,  where  it  commanded 
the  highest  prices,  not  only  frt)m  its  excellence,  but  from  its  being  so  much  in 
advance  of  the  northern  crops.  Com  ranges  from  twentv  to  fifty  bushels  p© 
acre,  the  land  being  broken  up  with  a  one-horse  plough,  and  not  manuied 
With  manure  and  deep  ploughing  as  much  com  per  acre  can  be  made  in  this 
section  as  from  any  similar  Imids  in  the  United  States.  Clover  and  the  ^pes 
grow  well.  On  the  Etowah  river,  and  in  those  valleys  in  which  the  floil  con- 
tains sand,  cotton  yields  as  much  per  acre  as  in  any  part  of  the  State. 

The  climate  is  agreeable,  being  bracing  in  winter  and  oool  in  summer,  though 
not  so  cool  as  in  the  mountainous  portion  of  northeastern  Georgia.  It  is  per- 
fectly healthy,  except  in  the  vicinity  of  sluggish  creeks,  where  there  is  a  liability 
to  chills  and  fever.  The  water  power  is  abundant,  and  is  frequently  found  on 
the  line  of  the  railroads.  Bituminous  coal  of  excellent  quality  is  extracted  near 
the  Tennessee  line,  and  iron  ore,  Ihne,  cement,  slate,  and  white  marble  abound. 
But  of  these  more  will  be  said  hereafter. 

The  writer  is  famihar  with  the  middle  and  northern  States,  and  has  travelled 
extensively  in  Europe,  and  docs  not  hesitate  to  say  that  he  has  not  seen  a  sec- 
tion of  country  in  which  Providence  has  heaped  together  so  large  a  number  of 
things  desirable  for  the  comfort  and  prosperity  of  man  as  in  northwestern  (Georgia. 
Beference  is  made  to  natural  advantages,  as  soil,  climate,  variety  of  product 
and  access  to  markets,  with  the  qualifications  of  discomfort  which  must  neces- 
sarily exist  in  a  new  country.  Middle  Georgia  extends  north  and  soHth  from  the 
Chattahoochee  river  to  the  fiat  pine  woods  which  reach  from  the  coast  about  one 
hundred  miles  inland.  There  are  no  mountain  ranges,  the  surface  bein^  gently 
and  pleasantly  undulating.  Large  portions  of  this  section  were  originally  very 
rich,  being  covered  with  wild  pea  vines  and  nutritious  grapes ;  but  they  have 
been  scourged  by  bad  cultivation,  and  are  wom  and  gnlhed  to  a  deplorable  de- 
gree. The  average  product,  without  manure,  is  now  about  500  jyounds  of  seed 
cotton,  seven  to  ten  bushels  of  com,  and  five  to  seven  bushels  of  wheat  peroae. 
Manure  acts  well  upon  them,  and  it  is  easier  to  restore  an  acre  of  these  lands  to 
their  original  fertility  than  to  clear  an  acre  of  new  ground. 

Before  the  war  lands  in  middle  Georgia  averaged,  perhaps,  ten  dollars  per 
acre,  but  they  would  not  now  command  half  of  that  price.  A  "large  amount  of 
these  lands  will  be  left  this  year  uncultivated,  from  the  impossibility  of  obtain- 
ing reliable  labor.  Most  of  middle  Georgia  is  quite  healthy,  the  winter  being 
mild  and  the  summer  warm,  though  not  so  hot  as  to  interfere  with  whit«  labor, 
which  can  be  used  to  advantage.  The  climate  is  incomparably  better,  winter 
and  summer,  tlian  that  of  the  new  northwestern  States,  towards  which  the  stream 
of  emigration  is  so  largely  tamed. 

The  principal  rivers  are  the  Savannah  and  its  tributaries,  the  Oconee,  Ock- 
mulgee,  Flint,  and  Chattahoochee.  The  Savannah  is  navigj^ble  to  AuOTsta. 
The  rivers  are  bordered  with  bottom  lands  of  great  fertility,  covered  with  the 
most  valuable  kinds  of  timber ;  but  these  are  generally  liable  to  overflow,  and 
have  not  been  reclaimed,  though  protection  against  overflow  is  perfectly  practi- 
cable. These  bottom  lands  are  sometimes  four  or  five  miles  wide,  with  a  soil  ei 
great  depth,  and  there  are  probably  more  acres  of  rich  unreclaimed  swamp  lands 
in  middle  and  southem  Georgia  than  the  whole  of  the  kingdom  of  Holland. 
They  require  capital  and  labor,  but  wtion  reclaimed  will  bring  more  than  a  bale 
of  cotton  to  the  acre,  or  may  be  converted  into  beautiful  meadows  of  herdsgrass 
or  timothy.    This  description  of  land  would  probably  not  now  command  more 
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than  one  dollar  per  acre.  The  rivers  are  navigable  during  the  winter  by  small 
steamers,  and  during  all  the  summer  timber  can  bo  floated  to  the  coast.  In  con- 
sequence of  the  increasing  scarcity  of  mahogany,  European  attention  has  already 
been  tunied  to  these  lands  as  a  source  of  supply  of  white  oak,  ash,  gum,  walnut, 
&c.,  to  be  used  for  furniture,  and  one  Belgian  company  has  now  an  agent  pro- 
curing these  kinds  of  wood.  The  timber  on  this  vast  extent  of  bottom  land 
would  more  than  pay  the  purchase,  drainage,  embankment,  and  clearing,  and 
leave  the  pm-chaser  a  princely  farm  without  cost. 

The  principal  towns  of  middle  Geoi^a  are  Augusta,  Atlanta,  Macon,  Columbus, 
and  Athens.  All  of  the  towns  of  Georgia  have,  to  a  great  degree,  recovered 
from  the  effects  of  the  war,  and  business  is  active,  and  rents  high.  City  property 
snffq-ed  comparatively  little,  except  in  Atlanta,  which  was  almost  entirely  de- 
stroyed. The  rapidity  with  which  this  city  has  been  rebuilt  is  almost  magical ; 
two  vears  ago  it  was  fiterally.a  heap  of  ruins,  now  scarcely  the  scars  of  the  war 
are  left.     Both  its  business  and  population  (now  20,000)  are  greater  than  before. 

There  are  four  male  coDeges  and  a  large  number  of  female  coUegiate  inatitu- 
tiong  in  middle  Georgia,  and  most  of  them  have  able  faculties  and  are  in  a  pros- 
perous condition. 

This  part  of  Georgia  is  a  network  of  railroads,  of  which  there  are  upwards  of 
1,400  miles  in  the  State,  Atlanta  being  the  great  centre.  There  are  now  four 
lines  of  railroads  from  Atlanta,  and  two  others  in  process  of  construction ;  thrfte 
from  Augusta,  Macon,  and  Columbus,  and  two  from  Savannah.  The  road  from 
Macon  to  Brunswick,  soon  to  be  completed,  must  be  the  great  thoroughfare  by 
which  the  trade  of  Chicago  will  find  its  way  to  the  South  American  markets. 

Southeastern  Georgia  comprises  the  flat  pine  region,  and  the  rice  and  sea 
islands  on  the  coast.  The  pine  land  is  very  poor,  and  is  valuable  only  for  vasige 
and  timber.  The  rice  and  sea  island  Ixmds  were,  before  the  war,  extremely  vain- 
able,  but  have  since  depreciated  greatly,  as  they  can  be  worked  only  by  negroes. 
These  lands,  especially  the  rice  lands,  are  too  sickly  to  be  the  permanent  home 
of  the  white  man,  and  the  planters  formerly  spent  their  summers  in  travelling,  or 
on  ocoasional  healthy  spots  ill  the  pine  woods,  within  reach  of  their  plantations. 
They  can  be  converted  into  meadoivs  of  the  finest  quality,  and  will  yield  heavy 
crops  of  clover,  timothy,  lucerne,  and  herdsgrass.  llie  West  India  market  is 
near,  and  the  product  of  an  acre  of  good  hay  will  sell  for  more  money,  after  de- 
ducting expenses,  than  that  of  an  acre  of  rice.  The  grasses  require  no  labor 
after  sowing  until  after  hay  harvest,  and  the  whole  crop  can  be  saved  before  the 
sickly  season  commences.  This  work  could  be  done  by  white  men.  These 
lands  are  as  rich  as  the  delta  of  the  Nile. 

Savannah  is  thp  chief  seaport  of  the  State.  Business  in  that  city  is  very 
active,  and  property  has  advanced  in  price^  The  voting  population  is  consider- 
ably larger  than  before  the  war.  Brunswick,  perhaps,  now  offers  the  most 
promising  results  to  enterprise  of  any  southern  town.  Its  harbor  is  one  of  the 
finest  on  the  Atlantic  coast,  and  the  n^lroad  from  Macon,  the  early  completion 
of  which  is  now  secure,  must  give  it  much  importance.  The  lumber  trade  alone 
would  make  1'  a  city  of  considerable  size. 

Southwestern  Georgia  is  in  the  tertiary  formation,  resting  on  what  is  called  the 
bottom  limestone.  This  is  the  great  cotton  region  of  the  State,  and,  perhaps,  the 
best  in  the  whole  soutl^.  The  product  per  acre  is  not  equal  to  that  of  the  bottom 
lands  of  the  southwest;  but  the  crop  is  so  certain,  the  climate  so  suited  to  the 
cotton  plants,  the  soil  so  easily  cultivated,  the  liability  to  diseases  oH  the  plant 
is  so  small,  and  its  products  can  so  readily  be  sent  to  market,  that  it  may  be  «»fely 
said  to  be  the  best  cotton  region  of  the  whole  south.  Some  of  the  planting  in- 
terests are  very  large ;  one  gentleman  during  the  war  is  said  to  have  cultivated 
tT\'elve  thousand  acres  in  com,  cotton  being  prohibited. 

Southwestern  Georgia  is  comparatively  a  new  country  and  was  but  recently 
the  home  of  the  Creek  Indian.    The  great  value  of  the  land  secured  at  once  a 
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dense  population,  and  towns  and  railroads  were  built  and  an  immense  extent  of 
land  opened  for  cultivation.  Besides  being  fresh,  tlie  land  is  quite  level  and  is 
easily  worked,  the  usual  allowance  for  cultivation  being  sixty  acres  in  cotton  and 
com  to  the  hand.  So  entirely  has  this  region  been  devoted  to  cotton,  that  but 
little  attention  has  been  given  to  grain;  com,  however,  makes  a  good  return, 
and  the  occasional  experiments  with  wheat  have  been  satisfactory  as  to  qiumtity 
and  quality.  It  is  certain  that  the  further  south  we  go  where  wheat  will  grow, 
the  heavier  is  the  grain,  and  sixty-four  pounds  to  the  bushel  is  not  an  unusual 
weight  for  wheat  in  lower  Georgia.  It  is  cut  early  in  May.  Sugar  cane  (not 
sorghum,)  grows  well,  each  planter  usually  making  his  own  sirup  and  sugar. 
A  really  thiifty  farmer  in  southwestern  Georgia  need  buy  very  little  to  eat  or 
wear,  as  he  can  raise  his  own  meat,  com,  wheat,  cotton,  wool,  sugar,  sweet  pota- 
toes, rice,  and  tea,  besides  eveiy  variety  of  vegetables  grown  at  the  north.  * 

Prior  to  1861  good  plantations  commanded  820  to  $30  per  acre,  but  it  is 
doubtful  whether  the  average  would  now  be  higher  than  $5  per  acre. 
•  Some  portions  of  southwestern  Georgia  are  healthful,  while  others  are  quite 
malarious,  and  white  men  especially  are  liable  to  disease.  The  water  is  gener- 
ally bad,  and  in  the  sickly  portions  white  labor  of  unacclimakd  persons  during 
the  summer  would  not  be  safe. 

The  rivers  are  the  Flint,  navigable  to  Albany,  and  the  Chattahoochee,  navi- 

gible  to  Columbus.  Three  railroads  pass  through  this  region  connecting  it  widi 
e  Gulf,  the  ocean,  and  middle  Georgia.  Columbus  is  a  growing  city  of  10,000 
inhabitants,  with  an  immense  water  power,  but  partially  in  use.  It  is  estimated 
that  the  water  power  at  Columbus  is  much  greater  than  that  at  Lowell.  Albaaj, 
Americus,  and  Cuthbert  are  thriving  towns. 

After  this  general  survey  of  the  §tate  the  following  particulars  will  be  of  ii^ 
terest:  • 

AGBICULTURB.  * 

The  agriculture  of  Georgia  has  been  in  some  respects  as  bad  as  it  could  be. 
There  has  been  no  defitsicmcy  in  inteUigence,  but  it  has  been  wTongly  directed; 
nor  of  energy,  for  the  Georgia  cotton  planter,  as  a  general  mle,  was  among  the 
most  energetic  of  men ;  nor  of  income,  so  far  as  immediate  returns  were  con- 
cerned; but  there  was  a  great  deficiency  as  to  comfort  and  the  permanent  pros- 
perity both  of  the  planter  and  the  State.  Land  was  hardly  regarded  as  capital 
to  be  increased,  but  rather  as  part  of  current  expenses,  and  the  negro  w^as  the 
capital.  But  the  land  was  something  to  be  used  until  it  was  worn  out,  then  sold 
for  a  tiifle  and  abandoned,  and  the  former  owner  moved  to  new  lands  in  the  west, 
there  to  repeat  the  same  process.  The  course  of  cultivation  tas  been  generally 
cotton  and  com  until  the  land  refused  to  bring  remunerative  returns  of  either,  when 
it  was  rested  with  small  grain.  In  a  rolling  country  of  which  sand  forms  a  large 
constituent  and  therefore  very  liable  to  wasli,  the  life  of  the  soil  was  very  brief, 
and  a  few  years  of  this  cultivation  rendered  it  useless,  and  it  was  then  turned  out 
to  be  grown  up  with  briars,  broom  sedge,  and  old  field  pines.  Two-horse  ploughs 
were  rarely  used,  and  maniu-e  was  seldom  applied  to  any  crop,  except  cotton 
seed  on  com  and  wheat.  Hancock  county  and  some  of  the  adjacent  counties 
should  be  an  exception  to  the  above  general  remarks.  There  a  course  of  im- 
provement had  commenced,  in  the  advance  of  which  wa^Mr.  Da^^d  Dickson,  of 
Sparta,  who  planted  nine  hundred  acres  in  cotton  and  eight  hundred  in  com,  be- 
sides small  grains,  the  whole  of  the  1,700  acres  being  manured,  the  com  with 
cotton  seed  and  the  cotton  with  guano,  at  an  annual  cost  of  810,000.  This  gen- 
tleman made  money  in  the  right  way,  his  crops  were  heavy,  and  Ids  land  ^'as  im- 
proved both  in  condition  and  salable  value.  Tliroughout  the  State  there  were 
similar  isolated  examples.  The  remarks  made  on  the  system  of  agriculture  in 
Greoigia  are  of  general  and  not  universal  application. 
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Under  the  influence  of  this  system  the  planters  became  as  migratory  cm  the 
nomadic  tribes,  and  tliis  disposition  was  the  curse  of  the  State.  It  was  a  pre- 
ventive of  permanent  and  comfortable  improvements,  and  an  enemy  to  the  sweet 
ennobb'ng  sentiments  which  cluster  around  an  old  homestead.  It  was  a  barrier 
%o  the  preservation  and  amelioration  of  the  soil ;  hence  landholders  in  the  undu- 
lating portions  of  Geor^a  are  left  with  an  impoverished  and  gullied  soil  as  their 
only  capital.  Emigration  is  no  longer  possible,  for  they  have  neither  money 
with  which  to  buy  western  lands  nor  negroes  to  work  them,  and  they  must  now 
improve  the  lands  which  they  own,  or  bo  wholly  ruined.  We  may  thank  God 
that  our  generous  mother  earth,  oblivious  of  the  wrongs  done  her  by  her  oliildren, 
will  richly  repay  every  filial  effort.  The  losses  of  the  planters  have  been  terri- 
ble, but  ^vith  a  climate  so  genial,  a  soil  so  improvable  and  yielding  products  so 
valuable,  it  will  be  their  fault  if  under  a  new  organization  of  labor  and  a  new 
system  of  agriculture  they  do  not  attam  more  than  their  former  prosperity. 

THE  FREEDMEN. 

In  many  respects  the  conduct  of  this  race  of  people,  since  the  wnr  commenced 
to  the  i)re8ent  time,  has  been  most  remarkable.  Their  behavior  during  the  war 
was  adniirable.  *  The  wives  and  cliildren  of  the  confederate  soldiers  were  at  their 
mercy ;  they  knew  perfectl}^  well  that  their  freedom  would  be  the  result  of  the 
success  of  the  federal  arms ;  no  white  men  were  left  at  home  out  of  the  cities  but 
infinn  men  and  exempts,  neither  of  whom  were  to  be  feared,  yet  never  were  the 
plantations  more  faithfully  workeil,  never  were  the  nc^es  more  industrious  or 
more  deferential  to  their  mistresses  and  the  children  of  their  masters.  The  South 
owes  them  a  debt  of  gratitude,  and  all  reflecting  and  good  men  acknowledge  it, 
and  w411  pay  it  if  left  free  to  act. 

After  the  abolition  of  slavery  it  was  feared  that  the  negroes,  intoxicated  with 
their  new  found  liberty,  would  rush  into  excess  and  riot.  The  fear  was  un- 
foun<led,  and  with  few  exceptions  they  have  been  quiet  and  respectful,  but  their 
freedom  has  developed  the  inherent  defects  of  the  race,  indolence  and  wai»t  of 
thought  for  the  morrow.  Ilenco  in  many  parts  of  the  State  they  are  unwilling 
to  make  contracts  for  farming  labor,  to  bo  paid  at  the  end  of  the  year  in  kind  or 
in  money,  their  food  being  provided.  They  are  more  willing  to  work  when  they 
can  be  paid  by  the  week  or  month,  as  they  thus  obtain  ready  money.  This  diffi- 
culty in  making  contracts  occurs  to  the  greatest  extent  on  the  sea  coast.  In  one 
instance,  on  a  rice  plantation  on  which  1,000  acres  of  rice  were  planted  last  year, 
fifty  acres  were  cultivated,  and  when  the  rice  was  ready  for  harvest  every  negro 
left  the  place,  the  rice  was  not  harvested,  and  both  the  planter  and  die  negroes 
lost  tke  entire  crop.  For  that  very  large  interest  the  o^vner  this  year  has  been 
able  to  contract  for  but  twenty  hands.  Im  many  other  instances  they  are  unwil- 
ling to  contract  to  labor  for  more  than  two  days  in  the  week.  In  very  many 
cases  planters  have  failed  to  obtain  any  hands  at  all,  and  thus  large  plantations 
are  left  wholly  uncultivated. 

This  kind  of  labor,  defective  as  it  is,  is  rapidly  diminishing  in  Georgia;  com- 
paratively few  ncOTo  infants  will  be  hereafter  raised.  Inlanticido  was  often  pre- 
vented on  large  j^lantations  with  extreme  difiiculty  by  the  most  %'igilant  care  of 
the  mistress.  Now,  relieved  from  the  control,  and  unwilling  to  be  brnxlened 
with  t\yQ  expense  and  care  of  children,  wb^n  they  can  hardly  support  themselves, 
this  crime  has  become  more  fixjquent.  Thousands,  both  of  childien  and  adults, 
h^ve  died  from  disease  and  exposure,  it  being  their  delight  to  collect  about  the 
towns  and  cities,  where  they  contract  vices  and  diseases;  besides,  every  rail- 
road train  during  this  winter  has  been  loaded  with  negroes  going  to  the  west 
under  promise  of  increased  wages,  and  the  unfortunate  people  have  in  many  cases 
been  made  the  subject  of  infamous  speculation.  It  is  estimated  that  twenty-live 
thousand  negroes  have  left  South  Carolina  this  winter  for  Florida  and  the  west, 
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and  the  number  which  have  left  Georgia  is  much  gieoftery  as  for  some  time  the 
average  nambcr  passing  through  Athiota  has  been  1,000  daily.  This  depletion 
of  labor  still  actively  continues,  and  it  is  a  matter  of  increasing  importance  to  the 
planters.  They  offer  ten  to  twelve  dollars  per  month,  besides  food,  house,  fiI^ 
^  wood,  and  land  for  a  garden,  but  the  negroes  are  promised  more  in  ihe  west,  aiid« 
*  aooordingly  emigrate.  There  must  be  a  cessation  of  this  emigration  and  an  in- 
Greased  disposition  on  the  part  of  the  negroes  to  labor  for  reasonable  prices,  or 
the  introduction  of  new  and  reliable  labor  must  follow.  If  neither  of  these  al- 
ternatives occur,  a  very  large  proportion  of  the  best  cotton  and  rice  lands  in  tlie 
older  cotton  States  must  be  wholly  unproductive. 

COTTON. 

The  cotton  crop  of  Georgia  in  1860  was  701,840  bales;  that  of  1866  is  esti- 
mated at  200,000  bales,  a  decrease  of  501,840  bales.  A  considerable  portion  of 
this  decrease  is  owing  to  an  unpropitious  season,  but  much  more  to  the  dimin- 
ished quantity  of  land  planted  and  the  defective  labor  employed  in  its  cultiva- 
tion. Large  cotton  plantations  will  cease  to  exist  in  Georgia,  except  in  rare  in- 
stances. During  the  last  year,  in  a  few  cases,  large  planters  have  made  a  httle 
money  over  expenses.  In  most  cases,  however,  there  has  been  a  positive  and 
heavy  loss.  As  an  illustration,  one  of  our  most  skillful  planters  borrowed 
$40,000  to  enable  him  to  conduct  his  two  plantatioDs — one  of  rice,  the  other  of 
cotton.     His  whole  crop  sold  for  $20,000,  a  loss  of  $20,000  on  tho  year's  woii. 

The  experiment  of  conducting  large  rice  and  cotton  plantations  with  the 
present  system  of  labor  has  proved  a  failure,  and  few  planters  will  again  ventaie 
the  experiment. 

A  plantation  working  100  hands  and  60  or  70  mules  requires  a  vciy  huge 
outlay  in  advance,  and  such  is  the  insecurity  of  labor,  so  little'  do  the  negroes 
observe  the  obligations  of  contracts,  that  after  all  his  outlay  in  the  way  of  mulee, 
tools,  provisions,  &c.,  the  planter  may  be  left  in  the  midst  of  the  crop  without  i 
hand  to  work  it.  Under  the  most  £[ivorable  circumstances  the  cotton  crop  of 
Georgia  the  coming  year  must  be  ver>'  small.  The  decrease  of  hands  (between 
12  and  65  years  of  a^e)  employed  since  1863  has  been  139,988.  Is  ootton,  then, 
to  cease  to  be  a  staple  crop  of  Greorgia?  Certainly  not.  It  must,  however,  he 
greatly  diminished  for  a  term  of  years  untU  the  system  of  ooltivation  is  improved 
and  a  more  reliable)  form  of  labor  introduced. 

Having  experienced  its  value,  the  human  race  cannot  dispense  with  the  cotton 
plant.  The  writer  quotes  from  an  address  delivered  by  himself  some  years  siooe: 
''  In  the  variety  of  its  uses,  in  its  employment  of  multiform  labor,  in  its  general 
economical  relations  to  the  State,  in  its  capacity  for  tho  support  of  a  dense  pqnt 
lation,  this  plant  is  certainly,  of  its  kind,  the  most  boundfnl  boon  of  a  kind 
Providence. 

^^  It  furnishes  the  sails  of  commerce  and  provides  freight  for  the  ships  which 
they  impel  j  it  gives  raiment  to  the  laborer,  the  lines  with  which  he  guides  his 
plough,  the  bed  on  which  he  sleeps,  a  light  to  his  dwelling  in  the  darkness;  it 
affords  at  once  the  raw  material  for  almost  fabulous  machinery,  and  a  lubricating 
oil  for  its  hinges  and  joints ;  it  is  a  fertilizer  to  the  soil,  and  to  the  animals  wlu^ 
supply  the  table  the  most  fattening  food  yet  known  to  man.  We  have  not 
yet  ascertained,  wo  probably  have  not  approximated,  the  number  of  pounds  of 
cotton  which  can  be  produced  upon  an  acre  of  perfectly  cultivated  land.  Na 
have  we  ascertained,  by  consequence,  how  large  a  population  to  the  square  mile 
can  be  sustained  in  a  country  in  wliich  the  culture  of  this  plant  is  conducted  with 
the  highest  degree  of  agricultural  skill.  Quite  certain  it  is  that  no  other  product 
of  the  soil  will  give  employment  and  support  directly  and  indirectly  to  a  pop 
lation  so  dense  as  this  *king'  of  the  vegetable  world." 

In  despite  of  the  gloomy  present,  cotton  must  be  made,  but  for  a  term  of  yean^ 
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at  least,  on  small  fianns  and  with  a  mixed  husbandry.     One  idea  is  as  hurtful  to 
the  soil  as  the  bram. 

It  is  tme  that  cotton  is  the  least  exhausting  of  all  ploughed  or  hoed  crops. 
Ha^v  can  it  be  otherwise  when  every  thing  is  returned  to  the  soil  except  the  mere 
lint  and  cotton  ?  #The  leaves  and  stalks  are  of  com-se  returned.  The  source  of 
nutriment  of  the  plants  is  largely  atmospheric.  The  seeds  are  an  excellent  ma- 
nure fer  wheat,  and  com  after  cotton*  thrives  remai-kably,  almost  as  if  it  were  di* 
rectly  manured.  There  is  not  a  ootton-seed  oil  mill  in  Georgia,  but  the  seed  in 
its  crude  state  is  heaped  up  for  manure,  while  a  portion  of  it  is  sent  to  England 
and  to  the  north  to  bo  manufa/^tured  into  an  oil  equal  to  olive  for  the  table,  and 
admirable  for  lubrication  in  its  clarified  state,  and  the  manure  of  animals  fed 
from  the  oil  cake  is  superior,  according  to  English  experiments,  to  that  of  ani^ 
mals  fed  even  upon  our  Indian  com,  which  ranks  next  in  value.  In  a  rolling 
country  with  a  decided  clement  of  sand  in  its  composition,  land  cultivated  in 
cotton  and  com  for  a  succession  of  years  will  wash  and  become  exhausted  and 
gullied.  But  this  is  the  fault  of  the  farmer,  and  not  of  the  plant;  auy  hoed  or 
ploughed  crops,  steadily  repeated,  would  produce  the  same  results. 

Two-thirds  of  the  stiictly  cotton  lands  of  Georgia  can  be  cultivated  bv  white 
labor.  In  some' sections  it  might  be  necessary  to  be  careful  about  wording  in 
the  mid-day's  summer  sun.  But  what  is  this  loss  compared  with  the  loss  of  a 
winter,  when  the  soil  is  covered  with  snow  or  locked  up  with  ice?  Nothing  in 
Georgia  interferes  with  agricultural  labor  in  winter  but  rain,  of  which  it  has  no 
unusual  share  as  compared  with  other  portions  of  the  United  States. 

Tl^  rainy  days  of  winter  are  scaicely  sufficient  to  get  every  thing  ready  in  the 
way  m  fencing,  mendings  &•.,  for  spring.  By  manure  and  deep  ploughing,  an 
acre  of  these  uplands  in  Hancock  county,  worth,  according  to  average  value,  five 
dollars  in  ISGO,  has  been  made  to  produce  3,000  pounds  of  seed  cotton,  or  1,000 
pounds  of  clean  cotton,  at  present  prices  worth  three  hundred  dolLurs.  Any 
tolerable  hand  can  ctdtivate  ten  acres,  equal,  according  to  the  above  product,  to 
three  thousand  doUais.  This  is  an  extreme  result,  bo^  of  prices  ana  products, 
but  is  now  within  reach  of  the  skillful  and  industrious  laborer. 

In  the  older  and  healthier  portions  of  the  cotton  region  of  Georgia  a  famx  of 
one  to  two  hundred  acres  can  be  bought  now  at  from  one  to  five  dollars  per  acre, 
including  comfortable  improvements — a  price,  perhaps,  not  one-tenth  of  the 
original  cost  of  fences  and  buildings.  Suppose  a  laboring^  man  with  mioney 
enough  to  buy  such  a  form,  and  also  with  money  enough  to  buy  guano  or  super- 
phosphate of  lime  sufficient  to  maniu^e  ten  acres  for  cotton,  say  a  ci4)ital  of  twelve 
to  fii^en  hundred  dollars.  Tliis  ten  acres  he  can  easily  cultivate,  besides  raising 
bis  own  meat,  com,  wheat,  &;c. ;  when  the  cotton  is  matured,  his  wijfe  and 
children  can  pick  it  for  him.  He  is  at  no  expense  but  his  own  labor,  and  that 
of  his  own  family.  By  degrees,  as  his  means  increase  and  as  he  can  procure  re- 
liable hibor,  liis  operations  are  increased,  with  nearly  equal  profits.  Is  there  any 
other  mode  of  farming. in  which  he  can  earn  so  much  f 

During  the  past  year  there  have  been  numerous  experiments  of  northern  men 
in  different  parts  of  the  south  in  cotton  growing,  and  about  as  many  failures. 
They  forgot  the  old  Latin  adage,  "  The  cobbler  should  stick  to  his  last."  They , 
were  for  the  most  part  sutlers,  quartermasters,  or  federal  army  men,  of  one  kind 
and  another,  who  knew  nothing  of  the  negro,  and  yet  hired  him — who  knew 
nothing  of  southern  soil,  climate,  and  products,  and  yet  sought  no  advice  from 
those  who  did.     Of  course  they  failecL 

We  must  have  white  labor,  and  there  are  three  ways  by  which  its  attainment 
is  possible.  First,  to  try  foreign  immigration.  The  expenses  of  the  immigrants, 
for  the  present  at  least,  muat  be  prepaid.  Where  is  the  money  to  come  from  i 
The  planters  cannot  advance  sufficient  money  to  secure  household  wants  firom 
abroad. 

Northern  companies  may  buy  up  large  bodies  of  land,  divide  them  into  small 
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lots,  and  either  sell  or  rent  to  tenants — an  investment,  at  present  prices  of  land, 
of  the  most  profitable  nature,  bnt  requiring  heavy  capital. 

Georgia  l^d  owners  may  divide  their  own  tracts,  and  put  up  cabins  and  lease 
for  a  term  of  years,  say  from  ten  to  twenty,  with,  a  stipulation  as  to  rotation  of 
crops  and  manm'o,  according  to  the  English  practice.  If  a  planter  is  willing  to 
sell  his  land  for  ten  dollars  per  acre,  he  can  afford  to  lease  at  one  dollar  per  acre 
annual  rent,  which  would  be  ten  per  cent,  on  the  price  of  his  land.  The  latter 
would  be  the  best  arrangement  for  him,  Lf  practicable.  The  second,  as  soon  aa 
public  affairs  are  settled,  will  probably  bo  the  most  feasible.  But  in  either 
event  we  must  go  back  (ppssibly  forwanl)  from  large  farms  to  small ;  our  present 
labor  demands  this.  Afterwards,  under  a  new  system  of  labor,  there  may  be  a 
return  to  large  plantations,  with  increased  results. 

OBAIN. 

The  product  of  com  in  Georgia  is  in  proportion  to  the  labor  bestowed  upon  it 
The  highest  known  yield  of  com  was  that  produced  by  Dr.  Parker,  of  Columbia, 
South  Carolina,  who  mode  two  hundred  and  twelve  bushels  and  some  quarta 
£x)m  an  acre  of  land.  The  ground  from  which  this  immense  return  was  received 
was  scarcely  an  average  sample  of  the  soils  in  South  Carolina  and  Grcorgia.  It 
shows  what  is  possible  in  our  climate  under  high  culture.  The  danger  to  the 
crops  is  from  drought,  the  effects  of  which  can  be  measurably  obviated  by  deep 
ploughing,  early  planting,  and  early  varieties  of  seed.  Fair  crops  even  last 
year  were  made  by  those  persons  who  planted  early  and  used  northern  seed  com. 
The  present  product  ranges  from  seven  to  filty  or  «xty  bushels  per  acre,  Sbcard- 
ing  to  soil,  seasons,  and  culture.  With  the  cultivation  and  manuring  common  to 
good  farmers  at  the  north,  an  average  of  fifty  bushels  of  com  to  the  acre  can  be 

Produced  one  year  with  another,  lleretofore  the  land  has  been  rarely  manured, 
'he  ground  is  broken  generally  with  a  one-horse  coulter  plough  (both  plough  and 
stock  generally  made  on  the  farm)  to  an  average  depth  of  three  to  four  inches. 
Is  it  a  wonder  that  lands  so  treated  should  suffer  lix)m  drought,  and  prodaoe 
small  crops  f  The  pea  crop  planted  in  between  the  rows  of  com,  it  is  estimated, 
will,  of  a  fair  year,  cover  the  erpense  ef  cultivation  of  both  crops. 

Wheat  is  usually  sowed  on  stalk  land  after  the  com  is  gathered,  and  without 
previous  ploughing.  Almost  the  only  manure  applied  to  this  crop  is  cotton  seed, 
and  this  is  done  in  comparatively  rare  instances,  but  always  with  bencfidal 
effects.  The  only  instance  in  the  State,  in  the  knowledge  of  tLe  writer,  in  which 
wheat  was  sowed  on  an  inverted  clover  sod,  was  in  Barton  county.  The  yield 
was  forty  bushels  to  the  acre.  In  another  instance,  in  Hancock  county,  in 'mid- 
dle Georgia,  wheat  sowed  on  a  well  turned  Bermuda  grass  sod  produced  thirty 
bushels  to  the  acre.  The  chief  casualties  to  which  wheat  is  subject  are  smut  and 
r"«t.  The  former  can  be  effectually  prevented  by  soaking  the  seed  in  a  solution 
of  bluestone ;  the  latter,  to  a  good  degree,  by  sowing  early  vaineties  of  bearded 
wheat,  as  it  is  only  late  wheat  which  is  aJffected  by  rust.  Gtxxl  bottom  land  in 
middle  and  upper  Georgia  has  fiequently  produced  twenty  to  thirty  bushels  to 
the  acre.  But  at  present,  from  imperfect  culture,  the  absence  of  manure,  and  the 
prominence  given  to  cotton,  tb  d  average  yield  is  very  small,  not  more  than  six 
or  seven  bushels  per  acre.  I'he  earliness  at  which  the  wheat  crops  mature  in 
Georgia  always  secures  the  best  prices.  New  flour  can  be  shipped  from  this 
State  some  time  before  the  north«m  wheat  harvest  begins. 

THE  GRASSES. 

On  all  lands  in  Georgia,  with  a  good  dry  subsoil,  clover  will  grow  well,  if  the 
soil  be  naturally  or  artificially  rich  enough.  In  northwestern  Georgia,  on  fi-esli 
land,  clover  does  admirably.     In  middle  and  lower  Georgia  a  heavy  manuring 
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is  generally  necessary,  the  cost  of  which  may  be  repaid  by  its  application  to 
wheat  with  which  the  clover  is  sowed.  It  must  bo  lightly  grazed  durmg  tlie 
heat  of  summer,  but  grazing  may  be  commenced  in  ApriJ,  interrupted  in  July 
and  August,  and  resumed  in  September,  continuing  until  Januar}%  The  stubbfe 
fields  will  carry  the  stock  well  dm-ing  tlie  interruption.  Herdsgrass  and  timothy 
thrive  well  on  rich  bottom  lands  of  a  close  textu»o  throughout  the  State.  The 
most  valuable  of  all  forage  plants  is  lucerne.  This  grows  as  well  in  Georgia  as 
in  France,  and  in  the  quantity  and  quality  of  the  hay  produced  is  unrivalled. 
On  lands  made  very  rich  it  may  be  cut  five  times  during  the  summer,  yielding  a 
ton  at  each  cutting,  commencing  in  April.  The  price  of  hay  in  Georgia  is  never 
less  than  twenty  dollars  per  ton ;  now  it  is  more  than  twice  that  amoimt. 

On  manured  uplands  blue  grass,  meadow  oat  grass,  orchard  grass,  venml  grass, 
grow  during  the  winter.  If  these  are  kept  shut  up  from  June  until  December, 
and  stock  is  then  turned  upon  them,  horses,  mules,  cattle,  and  sheep  will  need 
no  other  food,  and  will  keep  fat.  They  thus  do  their  own  mowing  and  hay  rais- 
ing. What  a  diminution  of  expense  in  stock  raising.  What  a  saving  in  costly 
bama  What  a  singular  advantage  of  climate.  The  writer  exhibited  at  the 
State  fair  five  three-year  old  Ayrshire  heifers  from  parents  brought  from  Scot- 
land by  himself,  which  never  had  been  fed  beyond  what  they  had  obtained  by 
crazing,  and  never  had  been  under  a  shelter.  They  were  well  grown,  perfectly 
at,  and  quite  equal  to  heifers  of  the  same  ago  in  Scotland. 

If  it  will  pay  to  manure  a  meadow  on  which  the  expense  of  cutting  and  curing 
hay  is  to  be  incurred,  and  also  of  bam  to  store  it  in,  much  more  will  it  pay  to 
manure  land  for  winter  pasture,  on  which  an  equal  amount  of  stock  is  kept, 
without  after  expense.  When  land  is  made  rich  and  sowed  down  to  winter  grass 
it  is  quite  possible  to  raise  good  cattle,  colts,  and  sheep,  without  any  other  ex- 
pense than  interest  on  land,  salt,  and  occasional  attention.  If  these  winter  pas- 
tures are  laid  down  in  thinned  woodland,  the  additional  advantage  is  derived  of 
doing  away  with  dead  capital  in  woodland,  besides  feeding  a  number  of  hogs,  as 
the  acorn  and  chestnut  rarely  fail  in  thinned  and  pastured  woodlands.  Bermuda 
grass  will  be  spoken  of  in  connection  with  sheep-raising. 

rRtJIT. 

The  peach  tree  in  Georgia  is  long  lived  and  subjeot  to  very  few  diseases,  and 
the  fruit  is  largely  used  in  fattening  hogs.  Shipping  early  peaches  to  the  northern 
markets  must  become  an  important  business  near  the  lines  of  railroads  on  the  coast. 

It  is  to  be  regretted  that  the  experiments  in  vineyards  have  not  been  more 
successful.  These  experiments  were  extensive,  spirited,  and  expensive,  but  tliey 
have  generally  been  abandoned.  The  Catawba  has  been  almost  exclusively 
used,  and  possibly  some  other  grape  may  be  found  better  suited  to  the  soil  and 
dlimate. 

It  was  at  one  time  supposed  that  good  winter  apples  and  pears  could  not  bo 
growTi  ih  Georgia,  but  since  attention  has  been  paid  to  native  seedlings,  fine  and 
good  keeping  varieties  of  the  fruits  have  been  raised.  The  writer  has  seen  to- 
gether upon  the  table  peai-s  and  apples  of  difierent  years'  growth.  .  It  is  a  surpris- 
ing result  that  the  best  region  for  producing  good  winter  apples  is  the  poor  and 
sandy  belt  just  above  the  fall  of  the  rivers  in  middle  Georgia,  a  section  so  poor 
that,  in  the  vernacular,  it  "  wiU  not  sprout  peas." 

lioally  good  cherries  of  northern  origin  and  gooseberries  do  not  thrive  in 
Georgia,  except  in  the  mountain  region. 

The  fruit  business  in  melons,  apples,  pears,  peaches,  and  market  vegetables  in 
Georgia  ofiers  an  inviting  field  for  enterprise.  Atlanta  being  the  railroad  centre, 
and  therefore  most  distant  in  point  of  time  from  New  York  by  the  two  diverging 
lines,  is  fifty-six  hours  distant  from  that  city.  The  freight  on  a  bag  of  cotton 
from  Atlanta  to  New  York  is  seten  dollars  per  bale,  a  fraction  over  one  cent  per 
37 
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pound.  Both  freight  and  time  are  small;  bnt  the  difference  in  season  and  price, 
according  to  season,  is  great.  Let  the  market  gardeners,  who  understand  the 
importance  of  extra  early  fruits  and  vegetables,  consider  well  the  suggestion. 

LIVE  STOCK. 

In  1860  there  were  in  Georgia  130,771  horses,  and  101,069  asses  and  mnl«. 
The  number  was  greatly  diimnished  by  the  war.  If  there  was  any  money  b 
Greorgia  to  pay  for  them  they  would  rule  high.  Prices,  except  in  the  cities,  aie 
almost  nominal.  Great  attention  was  formerly  bestowed  upon  blooded  horses  for 
the  saddle  and  turf.  Of  late  years  the  Morgan  horse  has  been  introduced,  and 
found  great  favor  as  a  horse  "  of  all  work.''  It  must  be  many  years  before  the 
stock  of  fine  horses  is  replaced.  Mules  for  the  plough  are  in  chief  demxmd,  and 
are  mostly  brought  from  the  west,  although  with  a  proper  attention  to  winter 
grass  pastures  a  mule  can  be  raised  at  less  expense  in  Greorgia  than  in  Kentucky. 
In  southern  aiid  southwestern  Georgia  all  that  is  necessary  is  to  enclose  a  cane- 
brake,  the  young  mule  desiring  no  better  food  during  the  winter,  and  the  rang© 
feeding  him  in  summer. 

In  1860  there  were  in  Georgia  299,688  milch  cows,  74,487  oxen,  and  631,707 
other  cattle— in  all  1,005,882.  This  was  a  large  proportion  to  the  99,000  white 
polls  in  the  State,  being  somewhat  more  than  ten  to  the  poll.  ITie  Durham, 
bevon,  Ayrshire,  and  Bremen  cattle  have  all  been  introduced.  The  pure  Dur- 
ham are  too  large  for  our  climate  and  pastures ;  the  others  thrive  as  well  as  else- 
where under  similar  treatment. 

In  lower  Georgia,  in  what  is  called  the  wire-grass  region,  cattle  are  raised 
largely,  herds  ranging  from  100  to  5,000.  These  are  neither  fed  nor  even  salted, 
no  care  being  bestowed  except  marking  and  occasional  penning. 

With  all  me  facilities  for  cattle  raising  in  Georgia  there  is  not  a  dairy  farm  in 
the  State,  except  some  small  milch  dairies  near  the  cities.  All  the  butter  and 
cheese  bought  is  from  the  north.  There  was  one  cheese  dairy  in  the  full  tide  of 
successful  experiment,  which  was  terminated  by  the  death  of  the  adventurous 
experimenter ;  yet  the  manufacture  of  a  pound  of  butter  or  cheese  does  not  cost 
more  than  one-half  as  much  in  Georgia  as  in  Ohio  or  New  York.  In  1860  the 
butter  crop  of  Now  York  sold  for  twice  as  much  as  the  cotton  crop  of  Georgia, 
although  that  year  the  latter  was  more  than  700,000  bales. 

There  were  in  Georgia,  in  1860,  2,036,116  hogs,  within  a  small  fraction  of  as 
many  as  there  were  in  Kentucky,  and  about  fom-  times  as  many  as  there  were 
sheep  in  the  State ,  vet  the  one  requires  grain,  and  the  other  does  not.  The  one 
requires  labor,  and  the  other  lives  in  the  range.  There  were  33,512,867  hogs  in 
the  United  States;  about  one-fifteenth  of  the  whole  number  were  raised  in 
Georgia.  According  to  the  present  system,  which  does  not  include  grazing  upon 
clover  and  grass,  the  hog  is  the  most  costly  and  least  profitable  stock  raised  u 
the  State. 

The  census  returns  for  1860  show  512,618  sheep  in  Georgia.  Of  this  number 
25,432  were  killed  by  dogs  in  1866,  yet  the  number  of  sheep  is  but  little  di- 
minished since  1860. 

Really  good  sheep,  properly  cared  for  and  protected,  are  the  most  profitable 
stock  whicii  can  be  raised  in  Georgia.  Under  the  ordinary  system  they  are  the 
least  profitable,  except  in  those  portions  of  the  State  in  which  wool  growing  is  a 
business.  Ordinarily  the  farmer  has  not  enough  of  poor  sheep  (yielding  one  to 
two  pounds  of  wool)  to  dcscr\^e  his  attention,  yet  quite  enough  to  make  him  lose 
his  temper  when  the  dogs  kill  them.  It  would  be  cheaper  to  buy  both  wool  and 
mutton  than  to  raise  them  in  this  way. 

The  Merino,  Cotswold,  Southdown,  and  Tunis  sheep  have  been  fah-ly  tried  in 
Georgia  and  at  very  considerable  expense.  The  best  blooded  sheep  of  the  nonii 
have  been  reserved  for  trial.     Intelligent  breeders  have  united  in  the  selection 
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of  the  Spanish,  not  French  Merino.  The  Merino  cannot  thrive  better  elsewhere 
than  in  Georgia.     The  wool  is  rather  improved  both  in  qnantity  and  quality. 

The  three  different  belts  in  Groorgia  require  in  each  a  different  system  of  sheep 
raising.  In  northwestern  Georgia  the  summer  and  fall  range  is  ample.  Weth- 
ers will  live  in  the  ranffe  all  winter,  but  ewes  and  lambs  require  food  for  two  or 
three  montlis.  The  winter  grasses,  if  sown,  are  amply  sufficient  for  them,  and 
rye  pasture  also  answers  well.. 

In  middle  Georgia  Bermuda  grass  makes  the  best  pasture.  Probably  no  grass 
in  the  world  gives  an  equal  amount  of  gi-azing,  winter  and  summer,  as  the  Ber- 
muda on  good  land,  and  if  shut  up  during  the  summer  it  will  keep  sheep  and 
cattle  fat  during  the  winter.  It  is  the  dre^  of  the  cotton  planter,  however,  from 
the  rapidity  with  which  it  spreads  and  tlie  difficulty  of  extirpating  it,  and  there 
are  entfare  plantations  in  middle  Georgia  overrun  With  it.  These  have  been 
abandoned  by  the  cotton  planters  and  can  bo  bought  as  low  as  one  dollar  per 
acre  in  some  cases.  Many  of  these  plantations  have  comfortable  dwellings  and 
out  buildings  upon  them,  are  healthy  and  within  easy  reach  of  railroads.  On  land 
well  manured  or  otherwise  rich,  Bennuda  grass  grows  tall  enough  to  mow  and 
makes  an  abundant  and  nutritious  hay. 

Sheep  raising  is  conducted  on  quite  a  largo  scale  in  southern  Georgia^  in  the 
pine  woods  range.  The  flocks  in  some  instances  reach  as  high  as  5,000  head. 
These  sheep  are  never  fed,  summer  or  winter,  living  entirely  in  tlie  range.  They 
receive  no  attention  except  at  marking  and  shearing  times.  The  statistics  of 
some  of  these  grass  counties  show  singular  results  in  this  connection.  In  1866 
Appling  county  had  8,210  sheep,  4,027  children  between  six  and  eighteen  years 
of  ago,  and  59  hands  from  12  to  65  employed  in  all  works.  Coffee  county  had 
12,390  sheep,  706  children,  and  99  hands  employed.  Emanuel  county  had 
15,249  sheep,  1,049  children,  and  472  hands  employed  in  all  work.  The  number 
of  acres  of  land  in  Emanuel  county  is  539,278,  the  average  value  of  which  is  98 
cents  per  acre.  The  lowest  average  value  of  any  county  in  the  State  is  Telfair, 
containing  483,044  acres;  average  value  51  cents  per  acre. 

In  these  counties,  perfectly  healthy  situations  can  be  selected.  It  is  necessary 
to  buy  only  a  small  number  of  acres  for  a  settlement,  the  unfenced  range  being 
in  common.  Sheep  can  be  bought  at  SI  50  per  head.  They  are  very  inferior, 
but  can  be  rapidly  improved  by  a  cross  with  the  Mermo. 

It  Tvill  be  seen  that  Georgia  affords  great  facilities  for  wool  growing.  In  a 
large  portion  of  the  State  sheep  require  no  housing  or  feeding,  and  there  are  no 
"northers,"  as  in  Texas.  The  market  for  wool  and  mutton  is  within  easy  reach. 
Why,  then,  should  the  wool  growers  seek  the  west!  With  the  subject  of  wool 
growing  the  winter  is  familiar  from  practice  and  observation  at  home  and  abroad. 
It  is  his  conviction  that  considering  the  climate,  price  of  land,  markets  and  fa- 
cilities for  summer  and  winter  grazing,  middle  and  lower  Gcor^a  afford  a  pros- 
pect of  more  rapid  fortune  in  wool  growing  than  any  other  region  within  his 
knowledge.  Cotton  has  heretofore  blinded  the  eyes  of  planters  to  the  value  of 
their  lands  for  this  purpose.  There  is  no  reason  why  the  wool  crop  of  Georgia 
should  not  be  larger  than  its  cotton  crop  ever  vras.  The  drawback 'has  been  the 
number  of  dogs,  of  which  there  were  92,000  in  the  State.  These,  however,  are 
diminishing  vnth  the  diminution  of  the  blacks,  for  every  fann  negro  has  his  cur. 
The  hist  legislature  passed  a  law  rendering  it  a  penal  offence  for  any  one  to  enter 
with  a  dog  in  a  field  in  which  there  are  sheep,  unless  with  the  consent  of  the 
owner.  There  is  reason  to  hope  that  this  dog  nuisance  will  soon  be  measimibly 
abated. 

METALS  AND  MINERALS. 

It  was  the  design  of  the  writer  to  treat  fully  upon  this  branch  of  the  subject, 
but  the  limits  assigned  him  render  this  impossible,  and  it  must  be  dismissed  with 
a  few  general  remarks.     The  white  marble  quarries  of  Cherokee  county  are  of 
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great  extent,  a  portion  of  tbem  affording  statuary  marble.  The  slate  qnarries 
of  Polk  county  are  now  attracting  much  attention.  The  slate  is  considered 
equal  to  the  Welsh,  and  is  now  being  shipped  to  New  York.  The  quarry  is  of 
enonnous  extent.  Hydraulic  cement,  nearly  white  in  color  and  of  excellent 
quality,  is  made  near  Kingston,  Bartow  county.  The  indications  of  petrolemn 
in  Floyd  county  are  strong.  That  section  has  been  tlux^wn  up  in  the  ^uldcst 
confusion.  The  formation  is  the  lower  Silurian,  abounding  in  fossils,  and  botli 
the  limestone  and  shale  are  highly  bituminous.  Iron  ore  abounds  in  Bartow  aiid 
other  counties.  Large  investments  of  northern  capital  are  now  being  made  in 
digging  gold  and  mth  fine  results.  If  these  mines  were  on  the  other  side  of  tlie 
Rocky  moimtains;  if  there  were  hostile  Indians  between  them  and  civilization; 
if  it  weix)  necessary  to  transport  provisions  and  tools  on  pack  mules,  there  would 
probably  bo  a  great  rush  of  adventurers  to  them.  But  they  are  in  the  "  white 
settlements/^  56  hours  distant  from  New  York,  and  are  therefore  not  considered 
worthy  of  attention. 

HOW  NORTHERN  MEN  ARE  TREATED. 

This, depends  very  much  upon  themselves;  rude  people  will  find  nide  people 
every  where,  as  like  begets  like.  There  are  two  classes  of  northern  men  who  can- 
not expect  to  bo  received  ^vith  much  courtesy.  One  is  the  class  of  correspond- 
ents of  northern  newspapers,  who  pass  through  the  south  misreprescntanig  the  con- 
dition of  tilings,  thereby  keeping  open  the  wounds  of  oiu*  suffering  country. 
The  other  is  a  class  of  men  who  provoke  ill  treatment  by  imtating  and  insultii^ 
remarks ;  but  a  northern  man  who  comes  hero  to  live  and  minds  his  own  business 
and  identifies  himself  with  the  interests  of  the  section  which  he  has  selected  as 
his  home,  will  be  met  and  treated  in  his  business  relations  mth  as  much  courtesj 
as  any  other  good  citizen.  It  is,  however,  proper  to  remark  that  families  of  re- 
finement settling  among  us  alone  would  hardly  fuid  their  residence  pleasant, 
however  profitable  it  might  be.  They  would  not  bo  disturbed,  but  they  would 
be  let  alone.  This  is  to  be  expected.  .  We  have  passed  through  a  terrible  war. 
The  superior  numbers  and  resom'cct;  of  the  North  have  overpowered  us.  It  is 
human  nature  to  be  sore  under  such  a  result.  It  will  bo  a  work  of  time,  the 
great  healer,  to  remove  this  sorcness.  Our  women,  perhaps,  feel  this  result  more 
heavily  than  the  men.  While  they  would  be  guilty  of  no  iiidencss,  for  whicli 
they  aie  generally  too  well  bred,  they  would  bo  averse,  for  the  present  at  least, 
to  intimate  social  relations  with  those  who  have  been  indirectly  connected  with 
the  sufleriiig  which  they  have  endured.  These  sulTerings  have  in  countless  in- 
stances been  teniblo  beyond  expression.  Every  northern  persen  of  delicate  sen- 
sibilities will  readily  understand  and  appreciate  the  condition  of  things  referred 
to.  It  is  due  to  them  to  express  frankly  the  real  state  of  facts  to  prevent  a  re- 
petition of  instances  in  which  northern  ladies  have  suficrcd  keenly  from  a  sense 
of  isolation.  • 

The  money  value  of  investments  at  the  south  now,  in  farming,  machinery 
and  mining, is  indisputably  great.  To  single  men  there  is  no  drawback;  for 
liimilics  these  are  the  several  disadvantages  referred  to.  This  can,  however,  bo 
obviated  by  bringing  their  o^vn  accustomed  associations  with  them,  that  is  to  sav, 
moving  in  colonies.  Tliis  was  done  in  Dorchester,  in  South  Carolina,  and  in 
Liberty  county,  in  Georgia.  The  children  of  these  emigrants  are  now  among 
our  nioi^t  cherished  and  honored  citizens.  There  might  be  several  Lowells  in 
Georgia.  Colonists  might  pm'chaso  vast  extents  of  cheap  lands  in  a  body 
The  water  power,  with  cotton  growing  beside  it,  and  the  mining  interests,  offei 
the  material  basis  of  many  large  to^\^ls,  the  proprietors  of  which  would  grow 
rich  by  the  simple  advance  in  property.  W^o  are  prostrate.  There  is  now  noth- 
ing of  the  spirit  of  "the  dog  in  the  manger^'  in  our  people.  Groorgia.  needs 
capital  and  worthy  labor.     It  mil  bo  welcomed  from  whatever  source  it  may  come. 
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BY   n.  D.  DUNN,  SAN  FRANCISCO,  CALrFORNIA. 


The  agricultural  i-esoui'ccs  of  California  are  of  such  magnitude,  of  bo  varied 
a  nature,  and,  when  properly  developed,  will  l>c  so .  valuable,  not  only  to  the 
States  and  Territories  lying  contiguous  on  the  Pacific  slope,  but  to  the  United 
States  as  a  nation,  that  it  seems  strange  a  more  general  knowledge  of  the  same 
has  not  been  heretofore  attained  by  the  American  people.  Settled  originally, 
on  the  part  of  the  Americans,  by  a  few  pioneers,  whoso  frontier  habits  of  life 
were  of  a  wandering  nature,  the  vast  mines  of  agricultural  wealth  contained  in 
the  soil  (other  than  those  partially  developed  at  the  missions)  were  overlooked, 
and  the  country,  aside  from  occasional  river  bottoms  and  a  few  small  valleys  on 
the  coast,  was  deemed  sterile  and  unsuitable  for  culture.  Walled  in  between 
the  Sierra  Nevadas  and  the  Coast  range  of,  mountains,  the  gi-eat  interior  valleys 
and  plains,  producing  immense  quantities  of  wild  oats  and  indigenous  grasses,  were 
valued  only  for  the  purpose  of  pattle  raising,  large  numbers  of  the  latter  being 
slaughtered  for  their  liides  and  tallow,  which  were  sold  to  the  few  trading  vessels 
that  yearly  visited  the  coast.  At  the  missions,  the  first  of  which  had  been  located 
in  17G9  and  1770,  a  few  small  tracts  of  arable  land  had  been  cultivated,  the 
soil  producing  bounteously  all  the  smaller  cereals,  while  the  grape,  olive,  fig, 
pomegranate,  and  other  semi-tropical  fruits,  brought  by  the  priests  from  Mexico 
and  Spain,  flourished  as  if  in  their  native  soil.  Such  was  the  condition  of 
California  when  war  broke  out  between  the  United  States  and  Mexico  in  1846, 
and  such,  in  great  mcasm-e,  it  continued  to  be  until  the  necessities  of  a  large 
mining  population,  in  1849,  induced  a  more  thorough  and  extensive  search  into 
the  capabilities  of  her  soil  and  climate.  So  ignorant  were  Califomians  of  the 
agiicultural  resources  of  their  State,  as  late  as  1852,  it  was  the  general  opinion 
of  the  people  that,  although  immensely  rich  in  minerals,  it  would  always 
be  impossilie  to  support  her  then  existing  population  without  importing  the 
greater  part  of  the  necessaries  of  life ;  that  Vhile  there  were  a  few  vaHeys  of 
undoubted  productiveness,  a  vast  proportion  of  the  soil,  outside  of  the  mineral 
regions  was  only  suitable  for  the  production  of  indigenous  grasses  for  the  sup- 
port of  cattle.  With  this  mistaken  view  of  her  capabilities,  many  thousands  of 
jDcoplc  left  the  country  after  having  been  successful  in  mining.  Other  thousands 
])refciTcd  to  live  without  their  famrlies  and  the  comforts  of  home  while  gold 
digging,  under  the  idea  that  the  mines,  becoming  soon  worked  out,  with  the 
staples  of  living  imported,  there  would  be  no  inducement  to  settle  pennanently 
in  the  State.  These. ideas  were  also  propagated  by  returned  adventurers  in  the 
xVtlantic  States,  and  greatly  deterred  the  immigration  of  families,  who  were 
much  needed  to  foi-m  a  valuable  and  settled  population  in  the  agricultm*al  dis- 
tricts. 

SOIL  AND   CLIMATE. 

The  State  of  California  extends  along  tho  North  Pacific  from  32°  20'  to 
42*  north  latitude,  and  from  114°  to  124°  33'  west  longitude.  Its  greatest 
length  is  about  7G0  miles,  in  a'  northwest  and  southeast  direction,  averaging 
about  2G0  miles  in  width.  A  largo  portion  of  tho  country  is  mountainous  or 
hilly,  the  great  Sierra  Nevada  momitain   i-ange  extending  along  its  eastern 
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boundary,  and  the  Coast  range  and  kindred  spur  mountain  ranges  along  the 
greater  part  of  tlio  western  border  on  tbo  shores  of  the  Pacific.  These  two 
ranges  of  mountains  connect  by  spurs  in  the  north  on  the  border  of  Oregon,  in 
Siskiyou  county,  and  again  in  the  southern  part  of  the  State,  near  Santa  Bar- 
bara county.  Between  these  mountain  ranges  lie  the  great  Sacramento  and  Saa 
Joaquin  valleys,  extending  north  and  south  for  hundreds  of  miles,  one  valley 
being  a  virtual  continuation  of  the  other.  These  valleys  are  intersected  bv 
numerous  streams,  which  flow  from  the  mountains,  and,  combining,  form  the 
Feather,  Yuba,  Sacramento,  American,  Stanislaus,  Tuolumne,  Calaveras,  Merced, 
San  Joaquin,  and  other  rivers.  Some  of  these  are  navigable  for  lif^ht-dranght 
steamers  at  all  seasons  for  hundreds  of  miles  above  their  mouths.  The  Sierras, 
along  the  foot-hills,  contain  many  small  valleys,  which  produce  abundant  crops 
of  cereals,  but  are  more  especially  adapted  to  the  cultivation  of  the  grape,  olive, 
almond,  and  other  kindred  fruits.  The  Coast  range  is  also  penetrated  by 
numerous  fertile  valleys,  some  of  them,  in  the  southern  portion  of  the  State, 
being  quite  large. 

Calilbmia  has  viitually  but  two  seasons,  viz :  the  summer,  or  dry  season,  and 
the  winter,  or  wet  season.  The  former  generally  commences  in  April,  and  con- 
tinues until  October,  very  little,  if  any,  rain  falling  in  the  interval.  The  rain 
foil  during  the  year  varies  somewhat  in  different  localities ;  but  throughout  the 
State,  in  the  few  places  where  rain  gauges  were  kept,  the  general  average 
since  1850  has  been  from  ten  to  forty-nine  inches.  With  a  fall  of  but  ten 
inches,  the  result  is  a  drought  that  destroys  the  larger  portion  of  all  crops,  and, 
as  was  the  case  in  18G4,  insures  the  destructioir  of  from  onc-tliird  to  one-half 
of  the  cattle  and  sheep  that  range  in  the  lower  valleys  of  the  State.  The 
forty-nine  inches,  in  the  interior,  wliero  the  land  is  low  and  level  in  vast  tracts, 
produce  immense  floods,  as  in  the  v,  inter  of  1861  and  1862.  A  fall  of  twenty- 
two  inches  of  rain  insures  a  very  good  hai*vcst,  while  an  excess  of  that  qnanAy 
admits  of  the  sowing  of  a  greater  breadth  of  land,  which,  with  the  fertilizing 
sediments  deposited  on  the  low  lands,  more  than  compensates  for  the  damage 
done  by  floods  to  house,  bani,  and  fences. 

The  climate  of  California  varies  greatly  in  difibrent  places.  To  describe  it 
properly,  it  is  necessary  to  divide  the  State  into  districts,  either  of  which  pos- 
sesses a  climate  that  differs  materially  from  the  othcre.  For  this  purpose  I  make 
four  districts,  and  name  them,  viz :  North  coast,  south  coast,  interior  valleys, 
and  Sierra  Nevada  districts. 

TJie  north  coast  district  includes-  4ho  coast  valleys  and  mountain  ranges  north 
of  Point  Conception,  and  is  on  an  average  forty  miles  wide.  Its  proximity  to 
the  Pacific  ocean  gives  it  a  peculiar  climate,  the  winters  being  free  from  excessive 
cold,  snow  rarely  falling  on  elevations  of  3,000  feet,  or  the  temperature  as  Iot^ 
as  thirty  degrees  Fahrenheit.  Since  1850  there  have  been  quite  a  number  of 
winters  when  no  snow  has  fallen,  and  there  were  only  slight  hoar  fi-osts  in 
December  and  January.  The  more  hardy  vegetables,  such  as  the  potato,  cab- 
bage, beet,  turnip,  cauliflower,  pai'snip,  radisli,  &c.,  grow  through  the  winter, 
and  are  gathered  in  every  month  of  the  year.  Strawberries  ripen  in  the  open 
air  in  March,  and  the  first  chenies  sometimes  as  early  as  the  middle  of  April. 
Barley  has  been  cut  in  the  latter  part  of  the  same  month,  but  more  generally 
about  the  15th  of  I^Iay.  The  greater  part  of  the  first  hay  crop  is  gathered 
early  in  April,  and  wheat  is  cut  in  some  favored  localities  by  the  15th  of  ^lay. 
The  weather  during  suRinier  is  comparatively  cool,  with  occasional  short  heated 
terms,  dimng  which  the  thcnnometer  ranges  as  high  as  from  eighty  to  eighty- 
five,  the  nights,  however,  being  pleasantly  cool.  The  general  temperature  from 
April  to  NovemLor  ranges  from  fifty-five  to  seventy  dcgTces.  From  May  to 
November  this  section  oi  California  is  visited  by  strong  northwest  winds,  which 
blow  with  great  regularity  from  noon  to  sunset,  when  they  die  away,  to  he 
renewed  the  next  day.    TYic^q  miv(\a  v\x^  o^teiv  attended  by  dense  fogs,  which 
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prevail  from  4  p.  m.  to  8  a.  m.  When  these  fogs  first  strike  the  coast  thoy 
generally  contain  a  great  amount  of  moisture,  and  at  times  resemble  a  Scotch 
mist.  This  moisture  is  precipitated  mostly  on  the  hillsides  and  valleys  next  to 
the  ocean,  and  keeps  grass  enough  for  feed  until  late  into  autumn,  making  this 
section  peculiarly  valuable  for  stock  and  sheep  raising,  and  for  dairy  purposes. 
The  dampness,  however,  injures  the  quality  of  wheat,  barley,  andT^ats  exposed 
to  its  influence,  and  they  become  less  dry  and  of  a  deeper  red  or  brown  color 
than  the  same  varieties  of  grain  raised  in  the  eastern  valleys  of  the  district  and 
other  portions  of  the  State. 

The  south  coast  district, — In  this  section  the  winters  are  still  milder  than  fur- 
ther north,  frost  rarely  occurring,  while  snow  is  seldom,  if  ever,  seen,  except  on 
the  tops  of  the  highest  mountains.  The  orange,  lemon,  lime,  and  citron  are 
gathered  from  November  to  March,  while  green  com  is  to  be  had,  where  the 
ground  is  irrigated,  from  the  first  of  May  until  Christmas.  Generally,  less  rain 
mils  in  this  district  than  in  the  others,  but  the  total  fall  is  distributed  over  a 
longer  space  of  time,  viz.,  from  the  first  of  October  until  May,  a  few  showers 
falling,  in  some  years,  as  late  as  July.  In  summer  there  are  no  strong  north- 
west winds  and  no  sea-fogs,  such  as  prevail  further  north,  while  the  temperature 
is  also  more  equable,  and  ranges  from  sixty  to  seventy-five  degrees,  with  ocea- 
sional  light  d^  fogs.  There  are  sometimes  periods  of  what  may  properly  be 
termed  **  burning''  weather,  which  do  considerable  damage  to  vegetation  in  very 
dry  seasons.  These,  however,  come  at  veiy  long  intervals,  four  and  five  yeara 
sometimes  intervening,  and  generally  after  the  main  crops  have  been  harvested. 

Interior  vallqjs  district, — The  winters  of  this  district  are  somewhat  colder 
and  of  longer  continuance  than  those  of  either  of  the  foregoing  sections.  The 
strongest  frost,  however,  rarely  produces  ice  of  the  thickness  of  an  eighth  of  an 
inch,  and  vegetation  is  seldom  more  than  two  weeks  behind  that  of  the  north 
coast  district,  oranges  ripening  in  the  open  air  as  late  as  February.  There  is, 
however,  a  noted  difference  in  the  dry  season,  summer  following  close  on  the 
heels  of  winter,  a  very  short  spring  intervening.  The  weather  frequently  attains 
its  maximum  heat  about  the  middle  ot  May,  and  continues  sometimes,  with 
sliffht  intermissions,  until  October.  This  heat,  however,  is  devoid  of  moisture, 
and  resembles  more  the  air  from  a  hot  oven  than  the  same  degree  of  heat  found 
in  any  of  the  Atlantic  States.  Although  the  thermometer  frequently  ranges 
as  high  as  100  degrees,  and  in  some  portions  of  the  valleys  even  to  113  and 
115  degrees  in  the  shade,  the  heat  is  borne  by  man  and  beast  with  less  dis- 
tress or  danger  than  eighty-five  degrees  in  the  north  coast  district,  or  the  same 
degree  in  the  States  cast  of  the  Mississippi  river.  In  some  portions  of  the 
Sacramento  and  San  Joaquin  valleys  the  heat  is  greatly  mitigated  by  the  north- 
west winds  of  the  coast,  which  come  through  gaps  in  the  Coast  range  mountains. 
These  winds  lose  their  moisture  in  crossing  the  mountains,  and  are  tempered,  as 
it  were,  by  heat  in  passing  over  the  valleys.  There  is,  therefore,  little  or  no 
abatement  of  heat  experienced  when  they  strike  the  foot-hills  of  the  Sierra 
Nevadas,  which  gives  that  portion  of  the  district  a  steady  and  equable  tempera- 
ture that  is  in  the  highest  degree  favorable  for  the  best  development  of  the 
vine,  which  cannot  be  found  in  such  perfection  elsewhere.  This  peculiarity  of 
climate  promises,  in  a  few  yeai*?,  when  vineyard  proprietors  acquire  proper  ex- 
perience in  wine  making,  to  produce  some  of  the  finest  qualities  of  wine  known 
any  where  in  the  civilized  world. 

Sierra  Nevada  district. — This  district  comprises  the  hillsides  and  numerous 
valleys  in  that  range  of  mountains  above  the  altitude  of  1^200  feet.  The  winters 
are  quite  mild,  although  snow  falls  to  a  very  great  depth  in  places  above  3,000 
feet  elevation.  These  immense  deposits  of  snow  form  tlie  reservoirs  of  the  numer- 
ous rivers  that  water  the  large  valleys  of  the  interior,  and  without  which  the 
former  would  become  dry,  or  nearly  so,  during  half  of  the  summer.  These  snows 
gradually  melt  during  the  summer,  but  large  quantities  on  the  northern  slopes 
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of  tho  highest  peaks  continue  from  year  to  year,  and  are  seldom  entirely  dissolved 
during  the  se«asons  of  greatest  drought.  The  great  fall  of  enow  in  winter  is  un- 
accompanied by  any  severe  degree  of  cold,  it  being  quite  difficult  at  times  to 
obtain  ice  over  an  inch  thick  at  elevations  of  about  5,000  feet  alwvc  the  sea. 
The  way  ice  of  sufficient  thickness  is  had  in  these  regions  is  by  making  ponds 
of  uater,  in  which  a  thin  sheet  of  ico  is  formed ;  more  water  is  then  let  on  the 
surface  of  tho  ice  and  frozen,  and  tho  process  is  repeated  until  the  thickness  of 
llio  sheet  is  considered  suitable  to  cut  for  consumption  in  the  summer  season. 
The  Sierra  Nevadas  really  comprise  two  parallel  ranges  of  mountains,  with 
numerous  narrow  valleys  lying  between.  These  valleys  are  very  fertile,  pro- 
ducing wheat  and  potatoes  up  to  an  altitude  of  about  6,000  feet.  The  crops,  at 
that  elevation,  are  sometimes  cut  off  by  late  spring  and  early  autumn  frosts ;  but 
enough  is  generally  produced  of  these  staples  to  support,  in  part,  qiiito  a  large 
population,  while  tho  grass  lands  are  able  to  feed  a  much  larger  quantity  of 
stock  than  will  probably  ever  bo  needed  for  local  consumption.  During  the 
summer  tho  climate  of  this  district  is  probably  tho  most  pleasant  in  California. 
The  days  are  temperately  warm,  and  the  nights  cool  enough  to  make  a  modenU« 
quantity  of  bed  clothing  desirable.  For  months  at  a  time  there  is  an  almost 
cloudless  sky.  The  vegetation  in  tho  higher  portions  of  this  district  is  always 
green,  presenting  a  most  pleasant  sight  to  travellers  who  have  journeyed  across 
the  parched  valleys  of  tho  interior.  The  agricultm*al  products  of  this  section  are 
relatively  of  higher  value  than  in  the  others,  because  of  the  proximity  of  mining 
settlements,  which  afford  a  ready  market,  at  only  a  small  expense  for  transporta- 
tion. 

It  is  difficult  to  describe  properly  the  soil  of  California,  which  is  excellent  for 
grain-growing  everywhere,  but  varies  greatly  in  appearance  and  composition 
in  different  portions  of  the  State.  All  the  valley  lands  which  have  been  tried 
have  proved  well  adapted  to  agiicultural  pursuits,  and,  so  far  as  known,  the 
bald  hilltops,  cultivated  in  very  rainy  seasons,  have  yielded  fair  crops  of  grain. 
In  describing  the  climate  of  tho  different  districts,  I  have  given  a  description  of 
the  usual  weather  in  ordinary  seasons.  Most  of  the  sections  described  I  have 
knowledge  of  from  a  personal  experience  of  over  seventeen  years.  That  the 
winters  of  California  ai'o  very  mild,  is  6clf-ptx>ved  by  the  Bcmi-tropical  fruits 
grown  in  the  open  air,  such  as  the  orange,  lemon,  and  citron,  which  ripen  in  the 
northern  portions  of  the  State  in  January  and  Februaiy.  The  advantages  of 
such  a  climate  over  the  severe  frosts  and  snows  of  winters  in  the  Atlantic  States 
and  northern  Europe  arc  thus  at  once  apparent,  and  need  no  argument  to  con- 
vince an  unbiased  mind.  The  frx3edom  fi*om  rain  for  six  cx>nsccntive  mouths  in 
summer  admits  of  the  cultivation  of  larger  tracts  of  la»d  in  small  grain,  to  eacli 
man  employed,  than  in  the  Atlantic  States,  as  the  crops  can  and  often  do  lie 
three  months  in  the  field,  after  cutting,  before  they  are  threshed  and  lious^'d 
ready  for  sale. 

POPULATION. 

The  entire  population  of  the  State  is  estimated,  by  the  best  judge;-,  (in  tbe 
absence  of  reliable  census  returns,)  at  from  400,000  to  500,000  pereons.  Of 
these  there  are  about  60,000  Chinese,  who  are  engaged  in  mining  and  i-ailroad 
building.  The  population  of  San  Francisco  is  130,000  ;  that  of  other  towns  in 
the  State,  not  engaged  in  farming  pm*suits,  say  50,000 ;  and  w  hites  engaged  in 
mining,  teaming,  commerce,  milling,  and  other  kindred  eraplo}Tnents,  50,000 
more — ^making  a  total  of  290,000  persons  who  are  consumers,  anel  not  pixxlucei-s. 
This  leaves,  at  the  highest  estimate,  about  1^10,000  pei-sons  unaccounted  for, 
who  form  our  agricultural  population.  Deduct  from  this  number  tho  women  and 
children,  and  there  are  probably  not  100,000  adults  directly  engaged  in  agiicul- 
tural  ptu'suits  in  California.  With  this  comparatively  small  number  of  farmers  we 
are  fast  taldng  a  big\i  Tank  mite  list  of  wool,  wheat,  and  barley-growing  States, 
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while  our  prodaction  of  wino  this  year  ezcoeded  that  of  all  the  other  States 
of  the  Union  •combined.  That  the  soil  must  be  of  an  exceedingly  fertile  charac- 
ter, and  the  climate  peculiarly  favorable  to  agricultural  pursuits,  wiirl  be  apparent 
when  it  is  considered  that  tliis  great  interest  has  been  virtually  created  since 
1852.  Up  to  that  time  not  one  tithe  of  the  flour,  barley,  and  some  other  staples 
consumed,  were  produced  in  the  State ;  while  for  our  frait,  sheep,  hogs,  and 
poultiy  wo  had  to  rely  mainly  upon  importations  from  Oregon,  the  Hawaiian 
and  other  islands,  and  New  Mexico.  At  the  present  time  the  home  demand 
takes  but  a  very  small  portion  of  some  of  the  great  staples  produced,  as  Califor- 
nia also  supplies  Nevada,  Arizona,  and  portions  of  Utah  and  Montana  Tenito- 
ries,  besides  exporting  vast  quantities  of  wheat,  barley,  oats,  &c.,  by  sea  to 
difierent  portions  of  the  globe.  When  we  consider  that  such  great  results  have 
been  attained  through  the  labor  of  a  comparatively  small  population,  and  that 
at  the  present  time  not  one-tenth  of  the  arable  land  in  the  State  is  under  culti- 
vation, the  magnitude  which  the  agricultural  interests  of  California  may  assume, 
with  a  population  suflicient  to  properly  develop  her  resources,  looms  up  with 
a  grandeur  greatly  exceeding  that  of  any  other  State  in  the  Union.  No  other 
farming  population  in  the  Union  have  had  to  contend  with  the  diificulties  that 
have  continually  beset  our  people,  and  which  have  only  within  the  last  year 
or  two  been  removed.  Until  within  a  comparatively  short  period  a  settler  could 
scarcely  find  a  tract  of  fertile  land  unoccupied  that  was  not  claimed  under  an  old 
grant  from  the  Mexican  government  The  boundaiies  of  these  grants  being 
indefinite,  and  clouding  the  title  to  ten  times  the  quantity  of  land  called  for,  the 
settler  had  to  risk  what  improvement  ho  might  put  on  the  land  to  the  mercy  or 
caprice  of  the  claimant  of  the  grant.  Under  the  ruling  of  our  court  claimants 
Lad  the  power  to  dispossess  all  parties,  within  the  boundaries  of  which  so  small  a 
portion  of  the  land  was  granted,  while  awaiting  sui-vey.  The  grant  having  been 
nearly  all  definitely  located  and  the  public  land  sui-veyed,  this  condition,  in  re- 
spect to  titles,  has  been  changed,  and  parties  wisliing  to  settle  on  public  lands,  or 
t4)  purchase  of  grant  owners,  can  do  so  with  a  feeling  of  security  not  before 
known. 

^  CEREALS. 

In  the  production  of  some  varieties  of  small  grain  California  has  no  rival  in 
the  other  States  of  the  Union,  and,  all  the  cu-cumstances  attending  cultivation 
duly  considered,  no  superior  in  the  world.  In  the  earlier  years  of  gi-ain-growing 
the  average  product  of  wheat  was  between  CO  and  70  bushels  to  the  acre,  in 
favorable  seasons.  Instances  were  common  where  large  fields  of  from  GO  to  100 
acres  averaged  90  to  100  bushels,  and  selected  acres  as  high  as  120  bushels.  At 
tho  present  time  the  average  yield  of  wheat, prqpei'lf/  soiled  in  ploughed  land,  is 
about  40  bushels  per  acre.  A  slovenly  system  of  cultivation  has,  however,  been 
intix)duced  in  the  State,  which  has  been  in  great  favor  with  famiei-s.  Tho 
majority  of  cultivators  throughout  the  State  have  pursued  the  following  plan, 
which  not  only  gives  a  very  small  return  for  the  land  cropped,  but  also  exhausts 
it  of  its  fertility  at  a  rapid  rate  :  The  new  land  is  generally  scratched  or  broken 
up  by  ploughing  from  three  to  five  inches  deep.  Grain  is  sown,  sny  wheat, 
which  yields  from  40  to  GO  bushels  to  the  acre,  if  the  season  is  a  lair  one.  The 
crop  having  been  garnered,  cattle,  horses,  sheep,  or  hogs  aie  turned  in  on  the 
stubble  to  fatten  on  the  heads  of  grain  that  have  been  left  or  scattered  by  the 
jeaper  when  cutting.  When  the  feed  gets  poor  the  animals  are  removed,  and 
the  ground  is  han*owed  with  a  light  cultivator,  but  in  the  majority  of  instances 
by  simply  dragging  brush  over  it.  Our  farmer  now  considers  his  field  as  sown, 
and  awaits  harvest  time  to  reap  the  rewards  of  his  labors.  If  tho  season  is  a  fau* 
one,  the  land  produces  probably  26  bushels  of  wheat.  In  many  cases  the  pro- 
cess is  renewed,  and  another  but  smaller  crop  harvested  from  the  same  ground, 
say  from  12  to  15  bushels,  in  the  third  year.     This  process  of  cropping  the  land 
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is  tenned  "volunteering,"  or  "volunteer"  crops.  Under  this  system  of  culture 
tlie  average  yield  of  wheat  tlirougbout  the  State  is  reported  by  the  county  as- 
sessors at  about  20  bushels  to  the  acre.  Then*  reports,  however,  are  grossly 
inaccurate  in  some  known  particulars,  and  in  the  case  of  wheat-growing,  ("vol- 
unteer "  crops  included,)  from  personal  infohnation  derived  from  widely  scattered 
sources,  I  am  inclined  to  believe  tliat  the  true  average  crop  of  wheat  in  Califor- 
nia, in  favorable  seasons,  may  be  estimated  at  from  25  to  28  bushels  per  acre. 
As  a  general  rule,  grain  lands  receive  neither  manure  nor  rest,  the  same  ground 
being  cropped  with  wheat  for  seven  or  more  years  continuously.  A  better  sys- 
tem of  cultivation  is  bqing  inaugurated  in  some  portions  of  the  State  by  cropping 
one  year  and  summer  faflowing  the  next.  By  this  plan,  land  that  did  not  pro- 
duce over  20  bushels  of  wheat  per  acre  when  cropped  continuously,  has  yielded 
over  40  bushels  of  wheat,  of  a  much  improved  quality.  With  a  careful  system 
of  farming  and  the  exercise  of  good  judgment  and  energy,  as  is  customary  in  the 
Atlantic  States,  the  yield  of  wheat  woi3d  average,  on  ordinary  lands,  nearer  50 
than  40  bushels.  With  titles  to  land  secure,  and  the  experience  of  the  evil  of 
continuous  cropping  and  'Volunteer"  on  the  soil,  it  is  likely  that  the  practice 
will  be  discontinued,  or,  at  least,  have  its  most  objectionable  features  removed. 
When  this  is  done,  the  great  increase  of  production  per  acre  wall  attract  the  at- 
tention of  the  civilized  world  to  the  wonderful  fertility  of  the  soil  of  California. 
All  kinds  of  wheat  have  been  successfully  grown  in  this  State,  but  there  are 
about  five  different  kinds  wliich  have  proved  remarkably  well  adapted  to  the  soil 
and  climate,  viz.,  white  Australian,  white  and  red  Chile,  Chile  club-wheat,  and 
Sonora.  All  these  varieties  have  especially  valuable  qualities,  making  a  stronger 
flour  than  is  known  to  be  produced  from  the  different  lunds  grown  in  the  Atlantic 
States.  A  peculiar  feature  in  the  wheat  grown  in  the  interior  of  the  State  is  its 
dryness  and  hardness,  which  requires  the  use  of  water  before  the  grain  can  be 
profitably  ground.  Millers  in  the  Atlantic  Sir.tes,  accustomed  to  grinding  the 
soft,  plump  grain  raised  there,  fail  in  making  a  good  quality  of  flour  from  Cali- 
fornia wheat,  from  lack  of  proper  knowledge  in  this  particular.  Without  a  desire 
to  impugn  the  excellent  qualities  of  the  grain  of  the  Atlantic  States,  our  people 
claim  that  California  wheat  is  superior  to  any  grown  elsewjiere  in  the  United 
States,  making  a  first  quality  of  flour  that  will  bear  transportation  to  any  part  of 
the  world  without  damage  from  climate.  Owing  to  large  tracts  of  low  lands  in 
the  interior  being  submerged  by  floods  in  very  rainy  seasons,  the  wheat  crop 
of  some  portions  of  the  State  is  being  harvested  while  it  is  seeding  time  in  others. 
This  is  particularly  the  case  along  the  Lower  Sacramento  river,  in  Yolo  county, 
where  the  years  of  high  water  always  give  them  very  heavy  crops.  Portions  of 
other  counties  are  also  similarly  afected  on  the  San  Joaquin  and  the  Lower 
Sacramento  rivers,  the  yield  of  wheat  in  such  years  being  prodigious,  considering 
the  circumstances  of  its  cultivation.  Although  the  county  assessors  are  required 
by  law  to  make  nccv.into  rotnmnof  the  principal  agricultural  productions  of  their 
districts,  they  have  so  far  failed  in  giving  statements  that  can  bo  relied  on  as 
correct.  In  the  absence  of  this  information,  the  total  yield  of  wheat,  as  well  as 
of  other  grains  in  the  State,  has  to  be  estimated  from  the  receipts  at  the  principal 
places  of  sale  and  shipment,  and  a  margin  allowed  for  the  additional  grain  that 
still  remains  in  the  hands  of  farmers.  Estimates  made  on  this  plan,  by  competent 
men  engaged  in  exporting  grain  and  milling,  vary  from  12,000,000  to  13,500,000 
bushels  of  wheat  as  the  crop  of  1866.  The  difference  between  these  estimates 
is  as  to  the  quantity  of  grain  still  in  the  hands  of  farmers  throughout  the  State,* 
and  it  is  probable  that  the  highest  estimate  is  correct,  as  it  is  conceded  that  over 
10,000,000  bushels  ^vill  have  been  received  in  San  Francisco  alone  before  next 
harvest,  mainly  for  exportation.  This  amount  is  said  by  parties  of  good  judg- 
ment, who  have  travelled  through  the  greater  portion  of  the  State,  to  be  hardly 
a  tithe  of  what  could  be  produced  in  favorable  years,  if  we  had  the  requisite 
population  and  the  moal  op^toNii^  TivftXkoda  oi  ferming.    Two  counties  alone, 
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viz.,  Yolo  and  San  Joaquin,  have  produced  nearly  4,000,000  bushels  of  wheat  in 
one  season ;  and  if  all  the  land  suitable  for  that  grain  had  been  cultivated,  it 
would,  under  the  same  circumstances,  have  produced  fully  three  tifnes  that  quan- 
tity. California  needs  only  an  adequate  population  to  vindicate  her  claim  to  be 
the  greatest  \\'heat  growing  State  of  the  Union. 

Barlep. — Next  in  importance  among  the  cereals  is  the  production  of  barley, 
which  is  the  favorite  food  for  draught  animals  in  the  State  outside  of  San  Fran- 
cisco. This  grain  is  grown  "in  every  part  of  the  State,  and  is  an  article  of 
immense  consumption.  A  comparatively  small  portion  of  the  crop  is  exported, 
as  it  brings  only  about  half  the  price  of  wheat,  while  the  cost  of  transpoilation 
is  the  same.  Besides  feeding  the  draught  animal  of  the  farmer,  barley  is  the 
only  food  used  for  the  pack-trains  which  do  the  immense  amount  of  transpoila- 
tion  in  the  interior.  The  extent  of  this  business  6an  hardly  be  realized  by  per- 
sons who  have  not  seen  it ;  but  they  can  form  some  idea  when  it  is  known  that 
some  of  the  routes  traversed  are  from  500  to  1,000  miles  long,  and  grain  food  for 
animals  has  to  be  carried  almost  the  entire  distance.  With  the  exception  of  the 
Central  Pacific,  Sacramento  Valley  and  Placerville,  and  MarysVille  and  Oroville 
railroads,  which  form  in  the  aggregate  less  than  200  miles  of  road,  the  people 
of  the  interior  engaged  in  mining  in  California,  Nevada,  and  portions  of  Utah  and 
Montana  Territories,  receive  almost  all  their  supplies  of  food,  raiment,  furniture, 
and  machinery  through  the  use  of  teams.  As  steep  grades  have  to  be  overcome, 
the  draught-power  of  animals  is  reduced  to  an  average  of  about  1,000  pounds  per 
head  in  teams,  and  in  pack-animals  to  about  200  pounds  each,  necessitating  the 
use  of  a  vast  number  of  mules  and  horses,  as  oxen  are  too  slow  to  suit  the  require- 
ments of  trade.  A  very  large  quantity  of  barley  is  produced  in  portions  of  the 
State  where  the  cost  of  teaming  prevents  its  being  marketed,  and  it  is  there- 
fore fed  to  hogs  in  the  field,  and  after  threshing.  The  average  yield  of  barley, 
where  sown  on  new  land  or  land  that  has  not  been  continuously  cropped  for  a 
series  of  years,  is  about  55  to  GO  bushels  per  acre  in  good  seasons.  Instances 
are  very  common,  however,  where  the  yield  has  averaged  as  high  as  from 
80  to  100  bushels;  and  in  1854,  a  field  of  100  acres,  in  Pajaro  Valley,  Santa 
Cruz  county,  averaged  133f  bushels  of  clean,  plump  grain  for  the  whole  tract. 
The  same  remarks  as  to  ploughing  and  volunteering  apply  to  this  grain  as  to 
wheat.  The  price  of  barley  has  ranged,  during  the  last  twelve  months,  at  less 
than  90.cents  per  100  pounds,  delivered  at  prominent  points  in  the  State,  the 
farmer  having  to  bear  the  expense  of  sacks  and  transportation.  It  will  be  readily 
seen  that,  at  such  prices,  there  is  very  little  inducement  to  grow  the  grain  to  a 
very  large  extent,  except  in  places  favorable  to  market,  more  especially  as  there 
is  a  com])aratively  light  export  demand.  Barley  is,  however,  so  sure  a  crop, 
takes  so  little  labor,  is  of  such  general  use,  and  can  be  put  into  pork  without 
expense  of  bags  or  transportation,  that  it  will  always  be  raised  to  a  very  consid- 
erable amount  in  California.  As  a  feed  grain  it  holds  the  same  importance  with 
our  people  that  Indian  com  does  with  the  people  of  the  so-called  western  States. 
All  varieties  of  the  grain,  including  "Chevalier"  and  Russian,  or  Nepaul  barley, 
thrive  well,  the  yield  being,  with  only  occasional  exceptions,  over  50  bushels 
per  acre  where  the  land  is  in  the  condition  above  stated.  The  total  yield  of 
barley  for  1866  will  approximate  very  closely  to  that  of  wheat.  At  the  conclu- 
sion of  this  article  I  will  give  the  receipts  of  this  and  all  other  grains  for  the 
harvest  of  1866,  to  date,  in  San  Francisco;  and,  with  the  exception  of  barley, 
•  would  state  that  fully  two-thirds  of  all  grain  crops  are  received  in  that  city. 
Oats. — The  next  cereal  in  importance  in  Callfomia  is  oats.  This  grain  grows 
well  in  all  portions  of  the  State,  but  is  of  small  consumption  outside  of  San  Fran- 
cisco, whence  considerable  quantities  are  also  exported  to  Australia  and  other 
points.  The  main  portion  of  the  crop  is  growTi  in  the  coast  valleys,  the  soil  and 
climate* being  peculiarly  favorable  for  producing  the  grain.  As  a  general  rule, 
all  varieties  of  oats  yield  well,  but  in  some  seasons  the  grain  is  quite  light  in 
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weight.  The  grain  ranges  from  32  to  43  pounds  per  bushel,  the  latter  bemg  the 
heaviest  known.  It  generally  brings  one-half  more  in  price  than  barley,  bet  the 
crop  in  the  State  is  probably  not  over  a  tenth  in  quantity  as  compared  with  that 
grain.  In  the  interior  of  the  State  oats  are  not  raiscil  to  any  considerable 
extent  owing  to  lack  of  demand,  and  the  fact  that  other  grain  can  be  more  pro- 
fitably produced.  The  total  crop  for  1866  will  be  in  the  ncighborho^jd  of 
1,200,000  bushels. 

Corn, — This  grain  is  raised  in  many  portions  of  the  State,  but  the  total  crop 
is  a  comparatively  small  one,  owing  to  light  demand  and  low  prices.  Along  the 
rivers  in  the  interior  is  a  jconsiderable  extent  of  bottom  lands  which,  so  far  as  tried, 
have  always  produced  generous  crops  of  com.  Where  these  rivere  receive  their 
supplies  of  water  from  the  snows  of  the  **  Sierras,''  the  lands  suitable  for  corn- 
raising  are  liable  to  overflow  as  late  as  April,  and  sometimes  in  May,  when  the 
early  hot  weather  sets  in.  This  has  prevented  many  farmers  from  planting  com, 
as  it  has  often  happened  that,  with  very  late  planting,  the  grain  has  net  matured 
sufficiently  before  the  next  rainy  season  would  set  in,  so  that,  when  harvested, 
the  yield  was  both  light  and  of  inferior  quality.  In  the  valleys  in  the  coast  dis- 
trict com  is  so  raised  in  many  places,  the  yield  beuag  large,  and  the  crop  a  certain 
one.  The  same  favorable  conditions  are  applicable  in  the  southern  portion  of 
the  State,  in  those  places  where  the  soil  has  sufficient  moisture  throughout  the 
summer  season.  The  most  famous  place  for  growing  com  is,  however,  the 
Eussian  River  valley,  in  Sonoma  county,  where  very  liirge  crops  arc  raised,  only 
a  portion  of  which  is  marketed  in  San  Francisco.  A  very  large  part  of  the  crop 
raised  there,  as  elsewhere,  is  fed  to  hogs,  which  are  after\vards  mostly  driven  to 
that  city  and  slaughtered.  So  far  as  knowTi,  corn  averages  all  the  way  from  40 
to  100  bushels  of  grain  to  the  acre  in  favorable  seasons.  It  generally  brings  a 
little  higher  price  than  barley,  say  SI  10  to  $1  20  per  100  pounds  j  but  there  is 
no  export  demand,  and  the  domestic  consumption  is  of  a  very  limited  character. 
It  is  probable  that  the  raising  of  this  grain  will  never  be  very  extensively  en- 
gaged in,  in  the  State,  as  barley  can  bo  raised  everywhere  cheaply,  and  is  equally 
good  for  distilling  and  as  a  fattening  grain  for  stock  and  hogs.  The  quality  of 
the  com  grown  in  favorable  locations  and  seasons  is  generally  superior,  and  com- 
pares well  with  that  grown  in  the  western  States. 

Bye, — This  grain  is  of  exceedingly  small  production,  the  demand  being  ven* 
light,  and  the  price  imsatisfactory  to  producers.  It  can  bo  grown  in  most  parts 
of  the  State ;  but  in  the  interior,  where  extreme  hot  wea^ther  prevails  at  time  of  har- 
vesting, it  is  apt  to  shell  out  badly  and  waste  in  cutting.  The  grain  is  generally 
of  good  size  and  quality,  but  there  is  scarcely  any  demand  for  it  as  an  article  of 
food.  It  brings  about  the  price  of  com,  and  the  entire  crop  of  1866  was  prob- 
ably not  over  20,000  bushels. 

BuckivhcaL — ^I'he  crop  of  thijs  gi-ain  is  somewhat  less  than  that  of  rj'c.  The 
long,  dry  summers  are  unfavorable  to  its  growth  as  a  profitable  crop,  as  compared 
with  other  varieties  of  grain.  The  quality  of  the  buckwheat  is,  however,  fully 
equal  to  the  best  grown  in  the  Atlantic  States.  There  is  no  export  demand,  and 
the  home  consiunption  is  very  light,  the  latter  being  still  further  reduced  by 
millers  grinding  some  wheat  with  it,  the  practice  being  more  profitably  than 
grinding  pure  grain.  The  total  amgunt  of  the  crop  is  variously  estimated  at  from 
12,000  to  13,000  bushels. 

Millet,  rape,  and  canary, — All  these  grains  or  seeds  are  produced  in  the  valleys 
along  the  coast,  both  north  and  south.  Millet  is  said  to  bo  of  especially  good 
quality — in  fact,  superior  in  size  and  looks  to  any  imported.  Rape  and  canan* 
seed  are  both  raised,  and  of  excellent  grain  and  appearance ;  the  latter,  however, 
is  frequently  sent  to  market  imperfectly  cleaned.  The  total  crop  of  these  seeds 
is  quite  limited,  having  been  grown  to  supply  the  home  demand,  which  is  light. 
Enough,  however,  has  been  ascertained  to  guarantee  that  they  can  be  raised  in 
sufficient  quantities  to  supply  the  entire  Union,  if  required. 
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Flax  seed  and  mustard. — ^These  seeds  are  raised  in  considerable  quantities  in  the 
coast  valleys.  There  are  as  yet  no  mills  for  using  the  fibre  of  flax  for  haggingy 
and  the  first  oil  ever  made  in  the  State  from  flax  seed  was  pressed  in  San  Fran- 
cisco in  December,  1866.  There  is  now  a  mill  erected  that  will  consume'  150,000 
bushels  of  seed  yearly,  which  will  bo  imported  untU  the  farmers  of  this  State  can 
supply  the  demand.  The  total  crop  of  1866  is  generally  estimated  at  less  than 
one  hundred  tons  of  seed,  but  in  view  of  the  inducements  for  its  cultivation  it  is 
possible  that  over  twice  that  quantity  will  be  harv-ested  in  1867.  The  consump- 
tion of  linseed  oil  on  the  Pacific  coast  is  already  of  very  large  extent,  and  prom- 
ises to  increase.  The  mustard  plant  is  indigenous  to  jCalifomia,  and  more  or 
less  is  found  in  almost  all  portions  of  the  north  and  south  coast  districts.  The 
native  mustai'd  is  a  small  black  grain  of  extraordinary  pungency,  and  is  highly 
valued  for  its  medicinal  properties.  In  the  south  coast  district  it  is  found  in 
vast  amounts,  and  considerable  quantities  have  been  exported  to  the  Atlantic 
ports.  All  the  other  varieties  of  foreign  mustaid  have  been  cultivated  and  pro- 
duced superior  seed. 

Beans  and  peas, — ^Both  of  these  products  are  raised  to  considerable  extent,  the 
crops  tmning  out  large  and  moderately  profitable.  Every  known  variety  of  bean 
has  been  tried,  and  all  have  given  good  yields  when  properly  planted.  The 
varieties  of  beans  grown  are  so  numerous  that  almost  any  one  of  the  large  pro- 
duce stores  in  San  Francisco  has  for  sale  more  kinds  than  can  be  found  in  most 
of  the  cities  of  the  Atlantic  coast. 

Peas  are  very  prolific,  and  as  a  general  rule  the  size  of  the  berry  or  grain  is 
larger  than  the  imported  seed  from  which  they  have  been  grown.  Considerable 
quantities  of  beans  are  exported,  but  the  greater  demand  is  from  the  mining  dis- 
tricts, where  they  are  a  favorite  article  of  food. 

Castor  beans, — ^The  castor  bean  thrives  most  luxuriantly  in  all  parts  of  the 
State,  except  in  the  higher  districts.  It  is  perennial  and  attains  the  size  of  a 
small  tree — say  twelve  to  fifteen  feet  high,  with  from  four  to  six  inches  diameter 
of  trunk.  It  is  a  vigorous  bearer,  requires  no  cultivation  or  attention,  growing 
wild  in  some  places  where  the  seed  has  been  accidentally  sown.  The  demand 
for  oil  on  the  Pacific  coast  is  quite  extensive,  but  up  to  this  date  supplies  have 
all  been  imported.  The  proprietors  of  the  linseed  oil  mill  in  San  Francisco  are 
now  striving  to  induce  the  raising  of  castor  beans  to  a  large  extent,  and  will 
probably  be  successful  in  so  doing.  The  beans  are  of  large  size,  and  the  pick- 
ing season  is  extended  over  a  penod  of  three  months,  when  all  the  grain  crops 
have  been  harvested.  The  only  drawback  attending  the  cultivation  of  the  cas- 
tor bean  is  the  great  difficulty  of  eradicating  it  in  case  the  ground  is  needed  for 
other  products.  There  were  probably  twenty  acres  harvested  in  1866,  the  total 
yield  of  which  has  been  used  for  seed.  The  prospects  are  fair  that  Avithin  five 
years  from  date  enough  beans  will  be  raised  in  this  State  to  supply  the  demand 
for  oil  along  the  American  Pacific  coast. 

Chiccory, — This  product  has  been  cultivated  for  several  years  with  great  suc- 
cess in  the  interior.  The  rich  low  land  along  the  Lower  Sacramento  proves 
admirably  adapted  for  the  raising  of  chiccory,  of  which  it  is  said  as  many  as 
one  hundred  acres  have  been  grown  in  a  season.  Samples  of  the  plant  have 
been  exhibited  at  the  fah-s  of  the  State  agricultural  society  in  Sacramento  city 
that  were  from  four  to  five  feet  long.  The  manufactured  article  was  also  ex- 
hibited, and  pronounced  by  good  judges  equal  to  any  imported.  The  consurai>- 
tion  of  chiccory  is,  however,  quite  smaU,  being  mostly  limited  to  the  coffee  roastei*s, 
who  use  it  as  an  adulteration  of  cofiee.  The  plant  can  be  raised  to  an  almost 
imlimitcd  extent,  there  being  a  very  large  amount  of  land  peculiarly  favorable 
for  its  production  in  the  interior  of  the  State. 

Hops, — The  hop  vine  thrives  in  all  parts  of  the  State.  It  grows  vigorously 
and  produces  abundant  crops.  The  hops  generally  are  of  large  size  and  good 
color  and  flavor.     The  climate  of  the  interior  is  extremely  fevorable  for  hop- 
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growing,  the  heat  of  summer  being  so  great  as  to  almost  cure  the  hops  without 
the  use  of  an  oven.  Ovens,  however,  are  used  to  a  limited  extent,  the  curing 
process  by  them  rarely  exceeding  twenty-four  houi-s.  The  product  is  not  only 
of  lighter  and  brighter  color,  but,  from  the  shortness  of  time  in  curing,  pos- 
sesses more  of  the  lupulifiy  or  hop  dust,  than  is  the  case  with  the  hops  rused 
in  the  Atlantic  States.  The  vine  is  unusually  forward  in  producing ;  hops  fonr 
inches  in  length  having  been  obtained  the  first  summer  after  planting.  One 
of  the  largest  hop  growers  in  the  State,  Daniel  Flint,  of  Sacramento  county, 
gives  the  following  infonnation  as  to  his  crop  of  1866:  "I  have  twenty-three 
acres  under  cultivation  this  year — ^thirteen  acres  of  old  hops  and  ten  acres  planted 
this  year.  The  total  product  was  31,825  pounds.  The  lightest  yield  that  I 
ever  had  was  the  dry  year,  (1864,)  which  averaged  about  1,000  pounds  per  aero. 
The  greatest  yield  was  in  1865,  when  I  raised  12,000  pounds  on  five  acres,  one 
and  a  half  acre  of  the  five  producing  4,600  pounds.  The  lowest  I  ever  sold  hops 
for  was  15  cents  per  pound.  This  year  they  have  been  extremely  high,  ranging 
from  50  to  85  cents  per  pound.  The  usual  price  has  been  from  20  to  35  cents 
per  pound."  Mr.  Flint  raised  his  hops  on  bottom  lands  on  the  American  river, 
about  fifteen  mites  from  Sacramento  city.  Hops,  as  a  general  rule,  can  be  raised 
on  all  lands  in  the  State  that  will  produce  good  crops  of  com.  Some  of  the 
finest  hops  ever  brought  to  San  Francisco  came  from  Los  Angeles  county.  There 
would  be  very  little  difficulty  in  raising  hops  enough  in  California  to  supply,  at 
fjEiir  prices,  the  entire  consumption  of  the  Union.  Another  advantage  that  hop 
growers  have  is  the  comparative  immunity  from  the  ravages  of  worms  and  the 
insect  tribes  which  often  seriously  injure  the  crop  in  other  countries.  I  shall  dwell 
at  length  on  this  subject  in  a  separate  section,  as  it  is  a  matter  of  great  importance 
to  the  farmer  in  raising  many  other  crops.  The  total  crop  of  liops  for  1866  is 
estimated  at  about  140,000  pounds. 

STOCK-BAISIXG. 

Almost  countless  herds  of  Spanish  cattle  and  horses  ranged  on  the  vast  plains 
and  valleys  of  the  interior,  and  the  hides  and  tallow  obtained  from  the  former 
were  the  only  inducements  of  trade  that  brought,  in  the  earlier  times,  the  ships 
from  the  Atlantic  States  to  visit  the  coast.  Hides  were  so  plentiful  that  they 
were  valued  at  one  dollar  each,  and  contracts  for  goods  sold  by  trading  vessels 
were  often  made  payable  in  hides  instead  of  doUai's,  specie  being  scarce,  except 
in  a  few  small  places  on  the  coast.  Cattle  and  horses  formed  the  great  wealth 
of  the  native  or  Mexican  population,  land  being  so  abundant,  compared  with  the 
number  of  the  people,  as  to  have  a  very  small  value ;  with  the  exception  of  small 
patches  of  land  at  the  missions,  very  little  of  the  soil  was  cultivated,  and  tliat  in 
the  nidest  manner.  Cattle-raising  was  considered  the  only  profitable  business  of 
the  country,  and  as  large  tracts  of  land  were  needed  for  that  purpose,  the  Mexi- 
can government  made  liberal  grants  when  applied  for.  Intended  for  grazing 
uses  only,  and  of  comparatively  little  value,  grants  of  large  tracts  of  land  were 
made  loosely  and  with  very  indefinite  boundaries.  From  this  system  grew  the 
most  serious  evil  or  drawback  that  the  agricultural  population  have  had  to  con- 
tend with  since  California  became  a  State,  as  the  grants  were  not  confirmed  for 
many  years,  and  from  their  indefinite  boundaries  clouded  the  title  and  prevented 
the  settlement  of  from  five  to  twenty  times  the  quantity  of  land  that  the  terms  of 
the  grants  called  for.  As  the  land  became  valuable  for  settlement,  eveiy  de^^co 
that  cunning  could  suggest,  or  fraud  instigate,  was  resorted  to  by  the  majority  of 
the  grant-owmers  to  delay  a  settlement  of  the  survey,  so  that  they  could  sell  their 
title  to  land  in  excess  of  the  quantity  really  belonging  to  them.  In  some  cases 
surveyors  were  influenced  to  make  siu^eys  to  include  the  most  valuable  land  for 
agricultm-al  purposes  that  could  be  found  within  the  boundaries  named.  Some 
of  these  surveys  were  of  the  most  irregular  form  that  can  be  conceived,  and  their 
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injustice  was  so  plainly  to  be  seen,  that  they  were  rejected  by  the  courts  at  firet 
hearing,  and  other  surveys  ordered.  Fictitious  or  forged  grants  were  also  fre- 
quently used  to  cloud  the  title  of  lands,  the  imperfect  condition  of  the  archives 
of  Mexican  rule  favoring  the  success  of  the  same.  In  the  southern  portion  of  the 
State,  the  grants  of  the  Mexican  government  were  generally  of  great  extent,  and 
up  to  the  present  time  have  been  mostly  held  by  their  original  owners,  who  liavo 
used  them  for  cattle-raising  on  a  large  scale.  Rich  in  cattle,  these  parties  would 
not  sell  their  land,  and  thereby,  in  great  part,  prevented  the  development  of  tho 
agricultural  resources  of  that  section  of  tho  State.  Tho^*eat  drought  of  1864, 
iddch  had  not  been  equalled  in  intensity  since  1832,  destroyed  the  pasturage  of 
that  locality  as  well  as  others,  and,  as  a  consequence,  caused  the  loss,  by  starva- 
tion, of  vast  numbers  of  cattle  and  horses,  making  the  native  owners  of  the  gi-ants 
poor  except  in  land.  The  number  of  animals  that  died  from  starvation  in  1864 
is  not  definitely  known,  but  has  been  vaiiously  estimated  at  from  600,000  to 
1,000,000  head.  In  some  cases  owners  lost  nearly  all  their  herds  j  one  pei-son 
in  pai*ticular,  who  had  owned  7,000  head,  lost  every  one,  and  was  financially 
ruined  thereby.  Out  of  this  apparently  great  calamity  much  good  will  re- 
sult, as  it  insures  the  sale  and  subdivision  of  large  tracts  of  land  that  will  here- 
after be  made  productive  and  of  benefit  to  the  State.  The  destruction  of  tho 
vast  herds  of  Spanish  cattle  and  horses  also  opens  a  profitable  maiket  to  the 
farmer,  who  can  now  raise  a  few  head  of  good  cattle  and  horses  annually  for  sale, 
which  he  could  not  do  successfully  in  previous  years,  ^^ncrican  stock,  more  or 
less  graded  with  Durham,  Devon,  and  other  valuable  breeds,  is  becoming  quite 
general,  and  tho  probabilities  favor  the  assertion  that,  within  a  decade  of  years, 
the  average  character  of  cattle  in  this  State  will  cohipare  favwably  in  value  with 
those  of  any  other  portion  of  the  Union.  The  same  remarks  apply  to  horses, 
which  are  improved  every  year  by  the  mixture  of  fine-blooded  animals,  imported 
or  brought  from  the  Atlantic  States.  Our  farmers  have  now  generally  come  to 
the  conclusion  that  a  valuable  animal  can  be  kept  or  bred  as  cheaply  as  an  in- 
ferior one.  Sheep  were  of  comparatively  small  numbers  in  the  State  under  the 
Mexican  ruk?,  and  were  difficult  to  preserve  from  their  natural  enemies,  tho 
wolves,  who  were  to  be  found  in  vast  numbers  all  through  the  land.  The 
great  influx  of  Americans  in  1849  and  1850,  soon  exhausted  the  supply,  and 
also  made  serious  inroads  among  goats,  great  numbers  of  which  were  killed,  and 
sold  for  mutton  in  the  principal  towns  and .  cities.  An  inferior  variety  of  sheep 
was  early  brought  in  vast  droves  from  l^ew  Mexico,  for  meat  purposes,  to  supply 
the  demand.  Being  very  profitable,  the  business  soon  became  overdone,  and  it  was 
found  desirable  to  raise  a  breed  of  sheep  that  would  be  valuable  on  account  of  the 
quality  of  their  wool.  All  the  fine-wooled  varieties  of  sheep  known  in' the  United 
States  and  Europe  were  imported  and  crossed  with  the  common  stock,  and  improv- 
ing the  breed  has  continued,  the  poorer  animals  being  killed  off  for  market,  until  at 
the  present  time  hardly  a  common  sheep  can  be  found,  and  the  general  quality 
of  the  wool  crop  compares  favorably  with  that  of  many  of  the  older  States  of  the 
Union.  The  climate  and  grasses  of  California  are  well  adapted  to  sheep-raising, 
the  diseases  common  in  many  other  places  being  scarcely  known,  and  the  annual 
increase  of  animals  peculiarly  large.  Further  mention  will  be  made  of  this  in 
speaking  of  the  wool  crop  of  the  State. 

Sivine. — These  animals  thrive  well  in  California,  and  are,  so  far  as  known, 
free  from  the  diseases  which  have  been  so  prevalent  of  late  years  in  the  Atlantic 
States.  The  fertility  of  the  soil  makes  the  raising  of  hogs  cheap  and  profitable, 
and  their  numbers  could  soon  be  increased,  if  required,  to  an  almost  unlimited 
extent.  Barley  is  so  cheap  that  it  is  used  almost  exclusively  in  hog-raising,  as 
com  is  in  the  western  States.  This  feed  makes  sweet,  finn,  and  very  fine-looking 
pork,  which,  for  quality,  will  compare  favorably  with  any  produced  in  the  other 
States.  With  the  exception  of  a  comparatively  small  quantity  of  salt  pork  and 
hams  and  sides,  mostly  imported  in  brine  from  the  Atlantic  ports,  the  domestic 
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production  supplies  tbo  home  demand.  But  few  years  will  pass  before  importa- 
tions will  cease  entirely,  and  California  become  a  large  exporter  of  BaAt(A  and 
cmed  meats  to  coantries  on  the  Pacific  coast,  and  to  the  interior. 

Poultry, — All  the  domestic  fowls  thrive  well  and  increase  rapidly  in  California. 
Turkeys,  chickens,  geese,  and  ducks,  as  also  their  eggs,  sell  at  profitable  prices— 
the  consumption  of  these  varieties,  as  well  as  other  animal  food,  being  more 
general  in  California  than  in  the  Atlantic  States.  In  this  particular  the  people, 
in  their  habits  of  diet,  are  peculiar — meat  of  some  kind,  with  comparatively  few 
exceptions,  forming  the  main  portion  of  every  meal.  In  addition  to  the  above 
named  animals,  the  entire  State  teems  with  small  animal  life,  native  to  tho 
country.  Every  variety  of  geese,  ducks,  swans,  cranes,  snipe,  quail,  grouse,  and 
other  wild  birds,  can  be  had,  in  the  winter  season,  in  almost  unlnnited  quantities. 
Hares,  rabbits,  and  some  varieties  of  squirrels,  are  abundant  in  all  sectioiis  of 
the  country;  in  some  places  injuring  trees  and  grain  crops  by  their  depredxitions. 
In  some  districts  game  animals  and  birds  are  so  abundant  as  to  form  quite  im- 
portant items  of  food. 

DAinY  PRODUCTS. 

In  dairy  products  Califomia  has  hitherto  been  largely  in  arrears  toward  sup- 
plying the  wants  of  her  own  people.  Up  to  the  present  time,  thousands  of  firkins 
of  butter  are  annually  imported,  as  also  a  considerable  quantity  of  cheese,  from 
the  Atlantic  States.  TJie  high  prices  for  these  articles,  however,  have  encour- 
aged dairying,  so  that  in  1866  the  production  of  butter  and  cheese  had  increased 
snfficiently  to  supply  the  greater  part  of  the  domestic  demand.  There  is  yet  a 
large  field  for  this  business  besides  the  local  consumption,  as  the  State  of  Nevada, 
and  portions  of  Utah  and  Montana  Tenitories,  have  to  derive  their  supplies  from 
California.  The  demand  in  these  cases,  and  more  particularly  of  Nevada,  will 
continue,  and  in  a  few  years,  when  the  country  is  properly  developed,  be  largely 
increased.  The  business  can  be  prosecuted  on  a  large  scale,  and  prove  moro 
profitable,  in  proportion  to  the  capital  invested,  than  is  the  case  in  the  Atlantic 
States.  With  the  advantage  of  prices  constantly  high,  the  dairyman  incurs  little 
or  no  expense  to  provide  fodder  for  winter,  as  cattle,  with  other  animals,  run  at 
large  and  feed  themselves,  without  housing.  As  a  general  rule,  however,  it  u 
considered  prudent  for  farmers  to  save  and  stack  a  portion  of  their  straw  of  the 
threshing,  so  that  their  cattle  can,  if  the  winter  proves  unusually  cold,  have  some 
food  to  eke  out  the  scant  pasturage  which  would  otherwise  be  their  only  support. 
The  greater  portion  of  the  butter  and  cheese  produced  in  the  State  is  made  in 
the  north  coast  districts,  the  climate  being  milder,  and  the  gtass  lasting  longer 
into  the  suinmer. 

HOXEY  BEES. 

Since  the  introduction  of  bees  from  the  Atlantic  States  raising  honey  has 
been  found  a  most  profitable  business  to  engage  in.  Besides  the  making  of 
large  amounts  of  honey  annually,  which  brings  very  remunerative  prices,  tbe 
bees  swarm  to  a  degree  not  known  in  the  other  States  of  the  Union.  In- 
stances have  been  known  whore,  firom  a  stock  of  five  strong  hives  in  tlie 
spring  time,  forty  hives,  with  strong,  healthy  swarms  of  bees,  were  had  beforc 
the  commencement  of  the -rainy  season.  In  the  business  of  honey-making  it  is 
believed  that  Califomia  has  no  superior  in  the  known  world.  With  ordinary 
care  and  attention,  bees  can  be  raised  free  £rom  disease,  and  yield  at  least  twice 
the  quantity  of  honey  during  the  season  that  can  be  liad  in  the  other  States. 

6BEEK  FRUIT. 

To  the  inhabitants  of  the  Atlantic  States  the  statements  of  the  early  bearing  of 
trees,  their  prolifioueaa,  ani  ^ta  oi  i^roducts^  in  California,  will,  when  comp^ed 
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with  those  of  older  States,  seem  to  be  exaggeration  or  boasting.  Many  vaiieties 
of  trees  bear  in  their  second  or  third  year  from  planting,  the  fruit  bein^,  as  a 
general  rule,  of  extraordinary  size,  and  in  great  quantity.  Apples  and  pears 
of  all  varieties  do  well  in  almost  every  section  of  the  State,  with  this  pe- 
cnliarity:  that  what  are  elsewhere  considered  autumn  finits,  mature  in  sum- 
mer, and  winter  fruits  in  autumn.  This  is  caused  by  the  mildness  of  the  ^vinters 
and  forw^ardness  of  the  season.  The  same  rcmai-ks  apply  to  almost  all  other 
varieties  of  green  fruit,  which,  maturing  earlier,  naturally  go  out  of  season  pro- 
portionately sooner.  Peaches  grow  well,  and  are  to  be  had  of  a  size  and  flavor 
that  cannot  be  surpassed  elsewhere.  In  some  districts  the  curled  leaf  disease 
has  prevailed,  but  has  not  so  far  caused  great  damage,  considering  the  large 
number  of  trees  and  their  imperfect  culture.  Quinces  grow  to  a  size  and  have 
a  flavor  not  exceeded  in  any  country.  Plums  are  produced  in  great  quantities, 
their  abundance  being  so  great  as  often  to  break  down  trees  by  the  weight  of 
fruit.  Prunes  of  all  kinds,  so  far  as  tried,  have  done  well.  Cherries  are  of 
extra  size,  the  trees  healthy  and  great  bearers,  and  are  a  most  profitable  fruit  to 
raise.    Nectarines  and  apricots,  of  unsurpassed  appearance  and  flavor,  are  also 

S reduced.  The  following  are  the  largest  specimens  of  the  above  fruits  ex- 
ibited  in  San  Francisco,  viz:  Apples,  (Gloria  Mundi  variety,)  32  and  34 
ounces;  pears,  84  ounces;  plums,  7  ounces;  apricots,  (Moorpark,)  16  ounces; 
peaches,  from  one-third  to  one-half  size  larger  than  the  same  varieties  cultivated 
in  the  Atlantic  States.  All  of  these  fruits  ore  free  from  the  rava^s  of  insect 
life.  • 

SEMI-TROPICAL  FRUITS. 

Oranges  of  fine  size  and  flavor  are  to  be  had  in  all  parts  of  the  State,  ripen- 
ing from  November  to  April.  The  orop  is  a  most  favorable  one,  as  the  trees 
.  bear  unusually  full,  while  the  fruit  finds  a  ready  sale  at  remunerative  prices. 
Lemons  of  three  varieties  are  grown  in  the  southep  coast  district,  viz :  the 
California,  or  native  lemon,  wmch  is  of  large  size,  and  apparently  a  cross  or 
hybrid  with  the  citron,  having  the  thick  rind  of  the  latter  with  the  flavor  of 
the  lemon ;  xmd  the  Malaga  and  Sicily  lemons,  gro\\Ti  in  the  same  district, 
from  the  seed,  produce  unusually  l^ge  and  fine  fiiiit,  and  bring  profitable 
prices.  Limes  of  unusually  large  size  and  good  flavor  are  produced  in  the  same 
localities.  Citrons  of  unsurpassed  excellence  and  size  are  to  be  had  in  the 
south  coast  district,  but  are  as  yet  only  valued  for  their  perfume  or  aroma 
and  beauty.  It  would  be  an  easy  matter  for  California,  say  in  eight  or  ten 
years,  to  supply  the  entire  Union  with  the  preserved  citron  of  commerce  if 
proper  efforts  were  made  to  do  so.  The  fruit  is  of  unusually  largo  size  and  per- 
fectness.  For  the  purpose  of  giving  some  idea  of  the  cultivation  of  the  above 
semi-tropi(5al  fruits,  I  give  the  statistics  of  the  crop  of  1866,  and  sizo  of  speci- 
mens brought  to  San  Francisco :  Oranges,  about  250,000.  As  many  new  trees 
have  just  been  set,  and  others  are  coming  into  bearing,  parties  well  informed  in 
the  trade  estimate  that  the  crop  of  1867,  unforeseen  drawbacks  excepted,  will 
be  at  least  double  the  above  quantity,  all  from  the  vicinity  of  Los  Angeles. 
For  richness  of  coloring  and  flavor  these  oranges  are  not  equalled  by  any  "fruits 
imported  from  the  Hawaiian  and  Society  islands.  Lower  California,  Mexico, 
Central  America,  or  Panama.  The  total  consumption  of  this  fruit  in  1866  was 
about  3,000,000.  California-grown  oranges  range  from  six  to  twelve  ounces 
each.  Lemons  of  the  three  varieties,  of  which  the  native  lemon,  although  of 
large  size,  is  the  poorest  md  little  used,  range  in  weight  from  eight  to  sixteen 
ounces  each.  Fruit  raised  from  Malaga  and  Sicily  seed  grows  to  an  enormous 
size,  compared  with  that  which  is  imported.  Specimens  of  the  Sicily  variety 
have  been  grown  averaging  twelve  and  thirteen  ouilces  each,  taken  indiscrimi- 
nately fVom  boxes  on  sale.  The  Malaga  variety  is  also  of  large  size,  but  some- 
what smaller  than  the  Sicily.  The  crop  of  1866  was  about  40,000,  all  from 
38 
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the  vicinity  of  Los  Angeles.  Limes  are  of  twice  the  size  of  the  average  im- 
ported fruit.  Many  specimens  have  been  had  this  season  weighing  four  and  five 
ounces  each.  The  total  crop  for  1866  was  about  60,000,  which  will  probably 
be  doubled  in  1867,  as  will  also  be  the  case  with  the  Malaga  and  Sicily  lemoa. 
Of  citron,  not  over  4,000  to  6,000  have  been  marketed  this  year.  Those  sent 
to  San  Francisco  ranged  from  twenty  to  forty-six  oxmces  each. 

DHIED  FEUITS. 

•  Figs  of  all  the  varieties  known  in  the  civilized  world  thrive  and  bear  well  in 
California,  being  produced  in  all  parts  of  the  State  in  the  valley  lands.  The 
native  fig  is  of  a  purplish  black  color,  with  a  blue  bloom,  and  is  a  hardy  fruit, 
bears  profusely,  and  is  cured  in  considerable  quantities.  The  extent'  of  the 
crop  is  not  definitely  known,  as  it  is  scattered  aU  over  the  State ;  bat  good 
judges  estimate  it  at  about  fifty  tons  weight.  The  largo  Turk^  white  fig  has 
been  introduced,  and  the  fruit  being  of  hxso  size  and  fine  flavor,  is  mostly 
consumed  in  a  green  state.  The  fruit  of  the  first  crop  of  this  variety,  marketed 
in  San  Francisco,  averaged  from  three  to  five  ounces  weight  each.  The  price 
paid  for  table  use  is  so  groat  that  the  larger  portion  of  the  crop  is  sold  by  pro- 
ducers without  curing.  So  far  as  known,  no  dried  figs  of  this  variety  Imve 
been  made,  other  than  small  lots  from  the  second  crop  for  private  use.  Their 
quality  is  said  to  have  been  of  superior  excellence.  The  Italian  and  other 
variedhes  of  this  fruit  have  done  well ;  but  the  production  of  all  the  white  and 
brown  varieties  has  as  yet  been  quite  limited.  Enough,  however,  has  been 
cultivated  to  prove  tliat  largo  quantities  could  be  produced  by  propagation  and 
ordinary  care.  Prunes  have  afready  been  mentbned  in  connection  with  green 
frnits ;  but  it  is  proposed  that  their  importance  as  a  dried  fruit  should  be  stated. 
The  German  prune  is  a  good  bearer,  tne  fruit  being  of  good  size  and  flavor, 
and  much  used  without  curing.  There  are  quite  a  number  of  French  varieti^ 
of  prunes  cultivated,  which,  when  dried,  make  excellent  fruit  The  long  or 
Bordeaux  prune,  which  is  such  a  fiftvorite  with  the  American  public,  is  not  as 
yerintroduoed  into  California.  The  crop  of  dried  prunes  of  all  kinds  made  in 
1866  was  about  thfrty-flve  tons  weight.  Of  the  round,  French  prone,  one  man 
in  the  vicinity  of  Petaluma  made  twelve  tons,  the  firuit  being  very  laige,  pulpy, 
and  toothsome.  From  the  attention  which  the  cultivation  of  the  prune  has 
attracted,  it  is  probable  that,  in  a  very  few  years,  the  fruit  will  be  cured  in 
sufiicient  quantities  to  admit  of  exportation  to  the  Atlantic  States.  While  on 
the  subject,  it  is  proper  to  state  that  comparatively,  large  quantities  of  apples, 

Sears,  plums,  peaches,  nectarines,  and  apricots  have  been  dried  in  1866  for 
omestic  consumption.  Zante,  or  black  currants,  have  been  mado  this  year 
from  the  black  Corinth  grape.  The  quantity  made  was  very  small,  but  it  has 
demonstrated  clearly  that  fruit  of  superior  quality  can  be  made,  and  its  cultoie 
bo  profitably  engaged  in.  The  black  Corinth,  or  seedless  grape,  is  a  vi^roiB 
grower  and  prolSo  bearer.  For  quite  a  number  of  years  attempts  had  been 
made  to  introduce  the  vine  into  the  State,  and  considerable  money  spent  in  so 
doing.  A  great  many  cuttings  and  rooted  vines  wore  imported  by  various 
parties,  who  subsequently  found  that  deception  had  been  practiced  on  them,  the 
fruit  proving  to  be  of  odicr  varieties.  Several  persons  have  been  at  last  suc- 
cessful in  getting  the  true  vine,  and  its  culture  will  be  prosecuted  in  all  portions 
of  the  State  as  soon  as  cuttings  in  sufficient  quantities  can  be  had.  A  sample 
of  this  fruit  will  be  sent  to  the  Department  of  Affriodlture  for  exhibition.  Com- 
pared with  the  imported  fruit,  that  raised  in  CaUfomia  is  of  somewhat  larger 
size,  has  very  little  sugar,  but  a  more  decided  currant  flavor,  is  cleaner,  and  of 
a  raoro  uniform  black  color.  Before  the  end  of  the  present  century  it  is  very 
probable  that  the  production  of  this  fruit  in  California  will  be  sufiicient  to  sup- 
ply the  entire  demand  of  the  Union. 
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Baisins  liavo  boen  made  in  considerable  quantities  in  the  State  dining  tlio 
last  four  years.  Those  produced  from  the  Feher  Szagas,  or  Fihor  Zagos  grape, 
(Hungarian,)  are  considered  by  good  judges  as  superior  in  every  respect  to  the 
imported  or  Malaga  fruit,  with  the  exception  of  size  of  berry  and  deep  bloom. 
The  Fiber  Zagos  raisins  are  of  a  light  red  color  and  white  bloom,  of  medium 
size,  have  a  thin  skin,  tender  pulp  and  seed,  are  of  pure,  sweet  flavor,  and  free 
from  the  musky  taste  that  is  common  in  all  imported  fruit.  This  grape  v/as 
brought  from  Hungary  to  Calif omia  in  1853  by  a  native  of  the  former  country. 
From  two  small  cuttings,  or  roots,  at  that  time,  the  culture  has  spread  until 
there  are  now  probably  50,000  bearing  vines,  and  at  least  300,000  cuttings  and 
roots  planted,  all  of  which  will  be  in  full  frniitage  in  1870.  The  vine  is  a  most 
prolific  bearer,  averaging,  in  the  largest  vineyard  in  the  State,  from  thuty  to 
forty  pounds  per  vine,  at  six  years  of  age.  Prior  to  1862  the  grape  was  conliued 
mostly  to  one  vineyard,  situated  in  the  edge  of  El  Dorado  county,  about  a  milo 
from  Mormon  island,  a  noted  gold-mining  locality  in  earlier  days.  In  that  year, 
B.  N.  Bugbey,  ex-sheriflT  of  Sacramento  county,  saw  the  grape,  and,  drying  it, 
found,  as  the  result,  raisins  of  a  very  superior  quality.  Purchasing  the  vine- 
yard, he  at  once  commenced  propn^ating  the  vine.  In  1863  he  made  the  first 
public  exhibition  of  raisins,  and  from  200  boxes,  or  5,000  pounds,  in  that  year, 
increased  the  amount  to  1,500  boxes,  or  37,500  pounds,  in  1866.  The  vine  is 
trimmed  (like  others  in  California)  in  the  shape  of  a  low  bush  or  tree,  the  main 
stalk  not  averaging  eighteen  inches  above  the  ground.  The  young  wood  is 
staked  up  to  about  four  feet  high,  and  the  runners  pinched  in  during  the  sum- 
mer so  as  to  throw  out  lateral  shoots,  the  leaves  of  which  protect  the  fruit  from 
the  rays  of  the  sun. 

Considerable  discussion  has  been  made,  by  several  noted  viniculturists,  as  to 
the  derivation  of  this  grape ;  some  contending  that  it  is  a  variotv  of  the  "  Larffa" 
femily,  or  Malaga  raisin-grape,  of  which  the  white  Muscat  of  Alexandria  is  a 
membet.  From  personal  comparison  with  the  White  Malaga,  Muscatel,  and 
White  Muscat  of  Alexandria  crapes,  in  the  same  vineyard,  I  am  satisfied  that 
the  Fiber  Zagos  grape  is  a  totally  distinct  variety,  varying  in  shape  of  leaf,  color 
of  fruit;  bloom,  shape,  and  size  of  berry,  and  bunch,  tenderness  of  skin,  pulp,  and 
seeds,  and  a  perfect  freedom  from  all  trace  of  muskiness,  which  is  plainly  percep- 
tible in  all  the  other  grapes  named.  The  grape  is  also  most  excellent  for  table 
use,  but  is  too  tender  to  bear  long  transportation.  A  very  fine  variety  of  golden- 
colored  wine  is  also  made  from  it,  which  in  flavor  is  between  sherry  and  Madeira 
wine.  The  fruit  grows  in  long  bunches,  with  many  spurs  from  the  main  stem, 
the  berries  being  of  oblong  shape,  light  green  translucent  color,  and  varying  in 
size  from  the  middle  of  the  bunch  down.  Considerable  quantities  of  raisins  have 
been  made  from  the  Muscat  of  Alexandria  grape ;  but  besides  the  musky  flavor, 
OS  for  as  I  have  seen,  they  have  an  inherent  disposition  to  absorb  moisture  and 
ferment.  The  White  Chasselas,  and  other  kindred  grapes,  have  also  been  dried ; 
but  as  they  are  without  any  perceptible  pulp  or  sweetness,  with  tough  skin  and 
birge,  hard  seeds,  they  have  not  met  a  profitable  market.  Large  quantities  of 
mission  or  California  grape  have  been  dried,  and,  being  pulpy  and  of  pleasant 
flavor,  are  proving  an  excellent  substitute  for  the  usual  second  quality  of  raisins 
used  for  cooking  purposes  on  board  shipping.  The  total  crop  of  raisins  and  dried 
grapes  for  1866  is  estimated  at  about  forty  tons  weight,  nearly  one-half  of  which 
were  from  the  Fiber  Zagos  grape.  As  this  variety  is  a  most  excellent  keeper, 
besides  its  other  good  qualities,  it  is  being  propagated  largely  in  all  portions  of 
the  State,  about  300,000  cuttings  having  been  sold  by  one  cultivator  this  year, 
to  be  delivered  in  planting  season  of  1867.  From  present  appearances,  it  Beoius 
probable  that  California  will  be  enabled  to  supply  the  entire  Union  with  raisina 
before  the  close  of  the  present  century. 

Olives  thrive  well  in  every  portion  of  California  where  thoy  have  been  planted. 
The  French  olive,  however,  which  is  common  in  some  portions  of  the  State,  is 
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of  small  size  and  quite  bitter,  and  makes  an  inferior  quali^  of  oil.  The  Seville, 
or  Spanish  olive,  is  as  yet  of  limited  cultivation,  and  mostly  confined  to  tbe  south 
coast  district.  Being  a  slow  fimiter,  very  little  attention  has  been  attracted  to 
the  cultivation  of  the  olive  among  our  agricultural  population,  who,  as  a  general 
nile,  are  not  disposed  to  plant  any  tree  or  vine  that  does  not  bring  a  speedy  crop. 
The  notices  of  the  public  press  upon  the  value  of  the  olive  tree  for  fruit  and  oil 
have  attracted  much  attention  during  the  past  year,  and  many  fanners  arc  now 
disposed  to  plant  a  few  trees  as  a  venture.  It  is  probable  that,  if  no  change 
takes  place  in  the  present  feeliog  of  farmers,  the  cultivation  of  the  olive  will  be- 
come of  considerable  importance  within  the  next  ten  years. 

KTTT  FRUITS. 

All  varieties  of  nut  fniits,  so  far  as  tried,  have  been  found  to  thrive,  and  bear 
Vtcll  in  most  portions  of  the  State.  Almonds  of  Ivica,  Langnedoc,  Princess, 
paper  shell,  and  Marseilles  hard-shell,  have  been  grown,  producing  j&ruit  of  most 
excellent  quality.  As  a  rule,  the  shells  of  all  nut  fkdts  grown  in  Califomia  are 
thicker  and  harder  than  those  of  similar  fruits  gro\vn  in  iSurope  and  the  Atlantic 
States.  Almonds  are  a  very  profitable  crop  when  care  is  taken  in  curing  them 
of  a  bright  color,  and  the  tree  is  being  largely  propagated  in  almost  all  parts 
of  the  State.  A  variety  of  walnut,  native  to  some  portions  of  Califomia,  resem- 
bles greatly  the  black  walnut  of  the  eastern  portion  of  the  Uniop.  The  shape 
of  the  nut  is  the  same,  as  also  its  inside  formation ;  but  the  outer  surface  is  only 
veined,  instead  of  being  rugged  or  rough,  like  the  black  walnut.  It  is  mostly 
found  along  the  Lower  Sacramento  river,  and  in  a  few  small  valleys  of  the  north 
coast  district.  Growing  rapidly,  and  making  a  very  ornamental  shade  tree,  of 
good  wood,  the  tree  is  now  much  propagated  by  fanners.  The  flavor  of  the 
meat  partakes  of  both  the  black  walnut  and  butternut  of  the  western  States. 
Madeira  nuts,  or  English  walnuts,  are  cultivated  in  all  portions  of  the  State, 
being,  however,  most  plentiful  in  the  vicinity  of  Los  Angtles,  in  the  south  coast 
distnct  The  tree  bears  in  from  six  to  eight  years ;  is  of  fine  appearance ;  good 
quality  of  w^ood  for  cabinet  purposes ;  whfle  the  fruit,  being  superior  in  quahty 
to  that  imported,  brings  profitable  prices.  The  tree  is  a  vigorous  bearer  at  ten 
yeai;s  of  age,  often  producing  100  pounds  of  nuts,  and  at  thirty  years  old  is  said 
to  have  borne  1,000  pounds  in  one  season.  The  cultivation  of  the  Madeira  nut 
is  largely  engaged  in,  in  almost  all  of  the  valley  counties,  and  the  probabilities 
are  that  the  production  will  supply  the  home  demand  in  a  very  few  years.  Pea- 
nuts prove  a  very  profitable  crop  to  producers,  the  yield,  in  favorable  seasons, 
averaging  from  150  to  200  bushels  to  the  acre,  in  suitable  localities.  The  nnt 
in  Ca£fomia  is,  on  an  average,  double  the  size  of  those  produced  in  the  Caroli- 
nas  or  on  the  coast  of  Africa.  The  crop  of  1866  was  about  200  tons,  and  mostly 
grown  on  the  low  land  of  Yolo  county,  on  the  lower  Sacramento  river.  The 
cultivation  of  chestnuts,  so  far  as  tried  in  the  State,  has  proved  successful ;  bat 
few  trees  have  as  yet  produced  fruit,  and  those,  so  far  as  known,  are  situated  in 
the  Sierra  Nevada  district,  near  Placerville,  in  El  Dorado  county.  The  tree  is 
being  grown  in  quite  a  number  of  counties,  and  it  is  probable  that  its  culture 
will  prove  extensive  in  some  sections  of  country  where  the  native  timber  is  bo- 
coming  Sfarce.  The  variety  now  cultivated  is  the  same  as  that  grown  in  the 
Atlantic  States.  Attempts  have  been  made  to  introduce  the  Japanese  chest- 
nut, which  .is  of  the  same  size  and  variety  as  the  Italian,  but  I  believe  thus  far 
without  suc<^ess.  The  inauguration  of  regular  steam  communication  with  Japan 
will  probably  admit  of  bringing  small  trees  in  safety  from  that  country,  in  which 
case  but  a  short  time  will  elapse  before  the  cultivation  of  this  variety  of  nut  \*ill 
be  largely  engaged  in.  Hazel-nuts  are  native  to  California.  But  little  atten- 
tion has  been  paAd  \^  l\\c>m,  and  very  few  collected  for  sale  ih  San  Francisco 
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It  IS  believed  that  the  filbert  nut  could  be  grown  to  good  advantage,  and  it  will 
probably  be  introduced  before  many  years  nave  passed. 

BERRY  AXD  OTHER  SMALL  FRUITS. 

All  the  berry  fruits  grow  prolifically  in  California.  Strawberries  of  some 
varieties  are  to  be  had  grown  in  the  open  air  from  March  to  jSTovember,  and 
from  hot-houses  the  balance  of  the  year.  They  are  almost  constantly  on  sale  in 
the  markets  of  San  Francisco.  The  fruit  is  of  remarkable  size,  those  of  the 
British  Queen  variety  having  been  grown  fifteen  benics  to  the  pound,  while  the 
white  Chili  variety  has  produced  berries  of  nearly  three  ounces  in  weight. 
Baspberries  grow  of  fine  size,  and  superior  in  flavor  to  those  produced  in  the 
Atlantic  States.  Blackberries  are  most  prolific  bearers,  with  fruit  of  extra  size 
and  flavor.  Huckleberries  have  so  far  been  of  very  limited  cultivation,  their 
place  in  the  market  being  mostly  supplied  by  a  variety  of  small  blueberry  that 
is  a  native  in  some  localities  of  the  north  coast  district  of  California.  There 
are  also  some  varieties  of  native  berries  found  along  the  coast  from  Mendocino 
county  to  Oregon,  called  salmon,  squaw,  and  other  hemes,  which  are  said  to  be  of 
excellent  flavor.  The  cultivation  of  the  cranberry  has  been  repeatedly  attempted, 
many  thousands  of  roots  having  been  imported  from  the  Atlantic  States  and 
Washington  Territory ;  but  none  of  the  domestic  fruit  has  yet  been  produced  in 
this  mamet.  Red,  white,  and  bjack  currants  have  been  grown  to  considerable 
extent,  and  have  always  brought  remunerative  prices.  The  red  cherry  currant 
in  particular  has  been  raised  of  very  large  size,  the  hemes  in  some  cases  being 
as  large  as  ordinary  sized  grapes  in  the  Atlantic  States.  Goosebemes  do  well, 
but  as  a  general  rule  the  berries  are  smaller  than  those  of  the  same  vadeties  in 
other  countries. 

VEGETABLES. 

All  the  varieties  of  vegetables  known  to  the  Atlantic  States  and  Europe  thrive 
well  in  Califomia.  Many  of  these  vegetables,  as  before  stated,  afe  grown  in  the 
open  air,  and  are  gathered  in  every  month  of  the  year,  and  as  a  general  rule  are 
equal  and  in  some  cases  superior  in  quality  to  those  of  the  Atlantic  States, 
while  the  size  is  also  much  larger.  In  order  that  comparisons  may  be  made  by 
others,  I  give  the  following  weights  of  the  largest  specimens  grown  in  the 
vicinity  of  San  Francisco,  viz :  Irish  potatoes,  7  pounds  -,  sweet  potatoes,  26 
pounds ;  boots,  135  pounds ;  cabbage,  56  pounds';  tumipsj  (white,)  26  pounds ; 
turnips,  (yelloW',)  14  pounds;  carrots,  31  pounds;  onions,  2 J  to  4  pounds; 
tomatoes,  2^  pounds;  watermelon,  34  pounds;  a  pumpkin,  350  pounds,  which, 
with  five  others  grown  on  the  samo  vine,  weighed  1,900  pounds ;  crooked  neck 
squashes  have  been  grown  weighing  from  96  to  110  pounds.  Of  the  prolificncss 
of  the  potato,  it  is  a  matter  of  undisputed  record  that  a  Mr.  Hill,  of  Pajaro  val- 
ley, in  1855,  raised  from  the  cuttings  of  a  single  large  potato,  853  pounds  mer- 
chantable weight,  which  ware  exhibited  in  San  Francisco.  There  is  scarcely  a 
vegetable  kmown  that  is  not  produced  of  larger  size  than  is  grown  in  the  Atlan- 
tic States.  The  great  production  of  most  of  these  vegetables  is  mainly  confined 
to  the  north  coast  distritt,  the  intense  heats  of  summer  in  the  interior  valley 
district  preventing  their  successful  production,  except  ih  the  early  portion  of  the 
year. 

TEXTILE  FIBRES. 

Cotton,  of  the  short  staple  variety,  has  been  grown  *to  a  considerable  extent  in 
the  interior  portions  of  Calilbmia.  For  a  long  time  the  theory  advanced  by  one 
or  more  prominent  agriculturists  in  the  State,  that  cottbn  could  not  be  success- 
fully grown,  in  consequence  of  lack  of  humidity  of  climate,  prevented  attempts 
at  its  culture.    In  li865;  however,  experiments  were  made^mo^tl^  \\\  Tx^^ssl^^  ^ssv^ 
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Los  Angeles  counties,  somo  450  to  500  acres  being  cultivated.  Tlie  theory  that 
the  i)]aiit  necessarily  required  a  large  amount  of  moisture  led  planters  generally 
to  irrigate  llicm  when  in  bloom,  which  was  attended  with  most  disastrous  results. 
The  Lolls  which  had  partly  formed  fell  off  and  new  ones  took  their  place,  the 
latter  not  maturing  well  before  the  rainy  season  set  in.  As  a  result,  tut  a  com- 
paratively small  amount  of  cotton  was  gathered — the  total  crop  of  1865  ijot 
amounting  to  over  60,000  pounds  w^hen  ^nned.  The  plantefs  saw  the  mistake 
when  too  late  to  remedy  it  that  season,  but  felt  encouraged  to  plant  and  cultivate 
in  a  different  manner  tno  succeeding  year.  I  have  been  unable  to  ascertain,  Trith 
any  degree  of  accurateness,  the  number  of  acres  planted  and  quantity  of  ginned 
cotton  raised  in  1866,  planters  when  applied  to  by  letter  evading  replies  in  an- 
swering, or  neglecting  in  somo  cases  to  write  at  all.  As  a  class,  the  present 
planters  are  very  reticent  in  giving  any  information  regarding  their  experience, 
some  of  them  at  the  present  time  having  still  on  hand  a  portion  of  the  cotton 
grown  in  1865.  Enough,  however,  is  known  to  prove  that  cotton  can  be  culti- 
vated at  a  profit  by  white  labor  in  California.  Tlie  following  instance  of  the 
crop  of  1866,  which  I  have  from  a  reliable  soiurcc,  illustrates  the  ease  with  which 
cotton  can  be  grown  : 

Two  men  emigrated  from  Missouri  in  1865,  and  took  up  a  quarter  sedioo 
of  land  in  the  vicinity  of  Vizalia,  Tulare  county.  Neither  of  them  had  ever  en- 
gaged in  cotton-grooving,  their  only  knowledge  being  derived  from  a  person  who 
had  travelled  through  Uie  southern  States,  and  had  seen  it  growing  there.  Tbejr 
ploughed  some  sixty  acres  of  land  in  February  and  March,  ana  early  in  Apnl 
planted,  and  afterwards  gave  the  crop  one  hoeing.  Being  in  reduced  drcum* 
stances,  one  of  the  men  went  off  to  some  distance  to  work  whilo  the  crop  WM 
growing,  and  the  other  hired  out  in  the  neighborhood  of  the  farm.  The  planti 
were  not  irrigated,  nor  was  any  work  done  on  the  crop  until  it  was  gathered. 
During  the  summer  an  irruption  of  grasshoppers  destroyed  thirty  acres  of  the 
Qrop,  but  the  balance  of  the  land  (thui;y  acres)  turned  out  a  little  more  thaii 
6,000  pounds  of  first  quality,  short  staple,  ginned  cotton.  Parties  who  have  for- 
merly been  engaged  in  cotton-raising  in  Tennessee  and  Mississippi^  and  an 
conversant  with  the  experiments  in  growing  cotton  in  California,  state  that  it 
can  be  grown  cheaper  with  white  labor  here  than  with  slave  labor  there;  owing 
to  the  absence  of  crab  grass  and  other  weeds,  which  there  necessitate  constant 
labor  in  cultivation  to  prevent  the  cotton  plant  from  being  destroyed.  Thelon^ 
rainless  summer  season  also  admits  of  gathering  the  crop  without  injury,  and 
frost  is  rarely  experienced  until  December.  The  total  amount  of  land  planted 
in  cotton,  in  1866,  is  estimated  as  somewhere  near  400  acres,  mostly  in  20-aae 
patches.  It  is  reported  that  there  are  from  15,000  to  20,000  acres  of  good  cot- 
ton land  in  Tulare  valley  and  its  vicinity,  and  much  larger  amounts  in  the  other 
portions  of  the  State.  It  is  believed  that  the  long  staple,  or  Sea  Island  variety, 
could  be  successfully  and  profitably  grown  in  the  southern  coast  district ;  hot, 
so  far  as  known,  it  has  not  been  tried.  In  1863  I  was  shown  a  sample  of  ootton 
gathered  in  the  mission  of  San  Gabriel,  Los  Angeles  county,  which  was  sup- 
posed to  bo  a  wild  variety.  My  informant  stated  that  it  was  produced  by  a  tree 
some  fifteen  to  twenty  feet  high,  the  trunk  or  main  stem  being  some  seven  or 
ei^ht  inches  in  diameter.  The  cotton  was  much  discolored  and  injured  from 
lymg  on  the  ground  after  rain,  and  I  could  not  judge  of  the  value  of  its  staple, 
which  was  very  fine  and  quite  long.  The  seeds,  however,  were  of  the  Sea  Island 
kind,  being  smooth  and  black.  Subsequently,  on  visiting  the  Sandwidi  or 
Hawaiian  islands,  I  found^that  the  Sea  Island  cotton  there  became  a  perennial, 
growing  to  the  size  of  a  small  tree,  bearing  creps^very  year.  1  therefore  think 
that  in  all  probability  the  tree  reported  at  San  Gabriel  is  from  the  Sea  Island 
seed,  the  moro  cspmally  as  Iheto  ore  occasionally  winters  there  without  frost 
Should  ray  view  m  ftiia  ma\\.et  y^on^^  ^i«rt^i^\>^\\.\^  N^sc^'^Sis^^^s^&^C^i^KfcKnia 
will  in  time  take  lank  Vi\\i  >^^  ^^^otA^  ^\\ftTir^^'^?6s^^^\»^fcSi\a.'^5i^^ 
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Flax,  wherever  planted,  has  so  far  prodnced  good  crops  of  seed.  The  valleys 
of  the  north  coast  district  seem  to  be  peculiarly  favorable  to  its  successful  culture, 
but  there  is  very  little  or  no  doubt  that  it  could  be  profitably  grovna.  in  almost  all 
parts  of  the  State,  as  it  is  found  growing  wild  in  the  Sierra  Ncvadas  from  2,000 
to  2,200  feet  above  the  level  of  the  sea.  There  is  a  very  large  demand  for  seed 
for  oil  purposes,  but  there  is  also  an  immense  demand  for  its  fibre  to  manufacture 
bagging  for  grain  and  wool.  Parties  are  now  organizing  a  company  which  will 
engage  in  manufacturing  bagging  as  soon  as  the  culture  of  flax  becomes  exten- 
sive enough  to  warrant  the  investment.  Hemp  of  good  quality  has  been  grown 
in  Russian  River  valley — in  Sonora  county.  It  is  said  that  it  produces  largely, 
and  can  be  grown  at  very  little  expense. 

The  extensive  culture  of  this  product  will  bo  engaged  in,  no  doubt,  as  soon 
as  a  market  for  it  can  be  had.  I  have  been  informed  that  a  species  of  nettle  vine, 
which  grows  wild  near  Santa  Cruz,  possesses  a  remarkably  fine,  long,  and  strong 
fibre.  It  is  said  to  be  of  great  fineness,  pliable  and  glossy  like  silk,  and  extends 
the  entire  length  of  the  vine,  specimens  having  been  procured  thirty  feet  in 
length.  I  have  endeavored  to  procure  samples  of  this  fibre  to  send  for  exhibition 
in  the  department  at  Washington,  but  have  so  far  been  unsuccessful. 

■WOOL-GKOWIXG. 

Califomia  possesses  a  soil  and  climate  admirably  adapted  to  the  growing  of 
wool,  llie  indigenous  grapes  of  the -country  are  all  very  nutritious,  while  the 
long,  dry  summers  and  mild  winters  admit  of  the  raising  of  sheep  without  a  tithe 
of  the  expense  and  risk  which  is  common  in  the  other  States  of  the  Union* 
The  original  stock  of  sheep,  as  before  stated,  was  of  very  poor  quality  for  pro- 
ducing wool,  but  in  the  last  twelve  years  it  has  been  so  crossed  or  bred  with  fine 
sheep,  imported  from  the  Atlantic  States  and  Europe,  that  the  original  stock  has 
nearly  disappeared.  All  varieties  of  blooded  sheep  have  been  imported,  but  the 
French  Merino  has  been  most  largely  used,  and  the  greater  part  of  the  wool  crop 
is  more  or  less  crossed  with  it.  Spanish  Merino,  Saxony,  Cotswold,  Southdown, 
and  other  varieties  are  in  considerable  numbers,  but  they  form  a  small  propor- 
tion of  the  whole,  and  are  not  propagated  as  generally  as  the  French  Merino. 
There  are  two  wool  crops  during  the  year,  viz.,  the  first,  or  spring  shearing,  in  May, 
which  produces  the  longest  wool,  and  the  second,  or  fall  shearing,  in  September. 
TTie  second  shearing  produces  a  shorter  wool,  the  great  bulk  of  which  is  exported 
to  Atlantic  ports.  The  two  shearings  are  caused,  by  the  necessity  for  getting  an 
average  strong  staple,  as  during  the  heats  of  summer  the  wool  ceases  to  grow 
for  a  time.  The  result  is  that  when  it  grows  again  there  is  a  weak  spot  in  the 
fibre  which  injures  it  for  spinnhig*  Another  cause  which  also  contributes  to  the 
two  shearings  is  the  prevalence  of  a  species  of  wild  clover  in  some  portions  of  the. 
State.  This  clover  while  green  makes  excellent  feed,  but  its  seeds  when  matured 
are  contained  in  spiral  burrs,  which,  from  their  corkscrew  shape,  cannot  be  readily 
got  rid  of  when  entangled  in  the  fleece.  By  shearing  early  in  the  spring  the 
evil  of  burrs,  as  well  as  the  seeds  of  the  alfilerillo,  which  are  long  but  spiral, 
are  mostly  avoided,  and  the  wool  marketed  in  a  comparatively  clean  state.  The 
fleeces  of  Califomia  wool  are  seldom  washed  before  shearing,  and  therefore  con- 
tain a  ver^  large  percentage  of  dust  and  grease,  the  loss  in  weight  averaging 
from  40  to  65  per  cent.,  according  to  condition,  in  scouring.  The  spring  crop  of 
wool  for  1866  wfls  4,934,950  pounds;  the  fall  crop,  2,244,550  pounds,  and 
754,587  pounds  pulled  wool  during  the  year,  making  a  total  of  7,934,087  pounds, 
of  which  the  local  factories^f  Stan  Francisco  bought  3,189,500  pounds,  while 
4,662,129  pounds  were  expJfSS,  mostly  to  the  port  of  New  York.  The  quality 
of  the  wool  put  up  in  1866  showed  a  marked  improvement  in  both  fineness  ani 
cleanufjss  on  previous  clips,  and  it  is  believed  that  in  a  few  years  more  our  wool 
will  compare  favorably  with  that  of  any  other  State  in  the  fjnion.    The  spring 
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clip  for  1867  is  estimated  at  about  7,000,000  to  7,500,000  pounds.  This  esti- 
mate is  based  upon  an  increase  of  100  per  cent,  in  lambs,  less  20  per  cent  killed 
for  market,  or  240,700,  and  15  percent,  of  wethers,  or  212,380,  all  butcbered  in 
1866,  making  a  total  of  453,080  sheep  taken  for  the  above  purpose.  The  aven^ 
fleeces  are  put  down  at  three  and  a  half  pounds  each,  or  7,582,000,  wliich  with 
proportionate  fall  clip  will  make  the  total  crop  of  1867  amount  to  nearly 
12,000,000  pounds,  pulled  w^ool  included.  •  The  wonderful  fecundity  of  sheep  in 
this  State  promises  in  a  few  years,  if  no  season  of  drought  like  1864  intervenes, 
or  no  epizootic  disease  breaks  out  among  them,  to  make  California  one  of  the 
greatest  if  not  the  most  important  of  the  wool-growing  States.  There  is  a  vast 
amount  of  land  not  cultivated  at  the  present  time  which  is  well  adapted  to  sheep- 
grazing,  and,  as  woollen  manufactories  are  on  the  increase,  the  home  market  for 
wool  will  stimulate  wool-growing  by  increasing  its  profits.  The  consumption  of 
wool  in  1867  promises  to  keep  pace  with  the  increased  production,  as  one  first- 
class  mill,  which  will  consume  nearly  a  million  of  nounds,  and  another  requiring 
nearly  half  that  amount,  have  j  ust  been  built  in  San  Fnmcisco.  Another  woollen 
miU  is  in  process  of  construction  at  Marysville,  and  projects  for  the  erection  of 
others  at  points  in  the  interior  are  being  extensively  canvassed  by  capitalists. 
With  the  opening  of  the  steam  line  to  China  and  Japan,  our  manufacturers  will 
in  all  probability  find  a  new  and  profitable  market,  which,  with  the  aid  of  cheap 
Chinese  labor,  they  will  be  able  to  supply  in  competition  with  manufacturers  of 
the  Atlantic  States.  There  are  also  many  new  branches  of  woollen  manufactores 
that  the  domestic  consumption  on  the  Pacific  coast  will  in  a  few  years  induce 
capitalists  to  invest  in,  the  more  especially  as  additional  markets  for  the  same 
articles  are  to  be  found  in  British  Columbia,  Mexico,  and  some  portions  of  Cen- 
tral America,  to  which  our  steam  communication  now  gives  us  ready  access.  All 
these  things  considered  promise  to  stimulate  wool-growing  to  a  very  gceat  extent 
by  making  it  profitable. 

SILK-GKOWING. 

The  business  of  silk-growing  has  already  assumed  considerable  importance  in 
California,  and  promises,  in  a  very  few  years,  to  attain  dimensions  that  will 
attract  the  attention  of  the  civilised  world.  The  soil  and  climate  of  this  State 
seem  to  be  peculiarly  favorable  to  the  growth  of  all  varieties  of  the  mulberry 
tree.  The  climate,  from  its  dryness  in  summer  and  freedom  from  thunder-storms, 
is  said  to  be  better  adapted  to  the  culture  of  silk- worms  than  any  other  country. 
These  advantages  early  attracted  the  attention  of  several  persons,  who  were  fur- 
ther stimulated  by  the  fact  that  an  indigenous  worm  had  been  found  in  some 
portions  of  the  State  spinning  cocoons  resembling  a  coarse  silk.  In  the  spring 
of  1854,  L.  Prevost,  in  connection  with  Henry  Heutsch,  a  banker  of  San  i'ran- 
" Cisco,  imported  a  considerable  quantity  of  mulberry  seed,  which  was  planted,  and 
produced  fine  tioes.  Efforts  were  made  to  import  silk-worra  eggs  from  China; 
but  they,  on  three  different  occasions,  proved  to  be  bad,  only  a  few  of  the  last 
lot  hatching.  Another  lot  of  eggs,  however,  was  imported  from  France  in  the 
spring  of  1860,  by  Mr.  Heutsch,  which  proved  to  be  healthy,  and  hatched  finely. 
These  worms  produced  fine  cocoons,  specimens  of  which  were  sent  to  France, 
and  there  pronounced  of  the  first  quality.  The  culture  of  silk  then  began  in 
earnest,  and  has  been  continued,  and  increased  nearly  a  thousand-fold,  up  to  the 
present  time.  No  disease  of  any  kind  has  been  found  among  the  worms  when 
fed  with  fresh  food.  They  now  beer  so  high  a  reputation  for  healthfalness,  that 
orders  for  eggs  fix>m  FrauQ^  and  Mexico  have  been  received,  for  several  years 
past,  far  in  excess  of  the  ability  of  silk  growers  to  supply.  From  the  plant- 
ing of  a  few  thousand  trees  in  the  vicinity  of  Santa  Claira,  and  the  raising  of  a 
few  thousand  worms,  the  business  has  spread  so  that  hundreds  of  thousimds  of 
the  Various  kinds  oi  mnlbeir^  tc^^  Wnq  be^n  planted,  and  millions  of  cocoons 
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raised.  Silk-Crowing  is  largely  engaged  in  in  various  sections  of  the  State,  and 
in  every  case  the  worms  have  proved  healthy,  and  made  fine  cocoons.  The  pro- 
cess is  so  simple  that  no  difficulty  has  been  experienced  by  parties  growing  silk 
for  the  first  time.  Mr.  Provost  states  that  not  only  is  the  process  simple,  but 
the  circumstances  of  climate  are  so  favorable,  that  one  person  in  California  can 
attend  to  as  many  worms  as  requbre  eight  persons  in  France.  The  mulberry, 
thriving  finely,  with  the  cheapness  •£  land  in  this  State,  he  asserts,  makes  a 
greater  difference  than  the  higher  price  of  labor.  From  his  experience,  Mr.  Pre- 
vost  claims  that  sillt  can  be  produced  in  California  so  as  to  pay  a  fair  profit,  and 
enable  the  grower  to  undersell  the  product  of  the  cheapest  labor  country  that 
produces  silk.  A  vast  demand  exists  for  eggs,  whicli  can  bo  sold  in  quantities 
of  100  pounds  or  more,  at  $12  per  ounce  (cash)  at  place  of  erport.  The  feelmg 
of  the  agricultural  public  is  so  favorable  to  silk-growing,  that  it  is  very  prob- 
able it  mil  soon  hold  high  rank  among  the  important  productions  of  the  State. 
A  silk  manufactory  has  been  established  in  San  Jos^,  and  a  number  of  pieces  of 
dress  silks  and  other  goods  m'ade,  which,  for  lustre,  beauty,  and  fineness,  are  said, 
by  good  judges,  to  oompai-e  favorably  with  the  best  quality  of  similar  articles 
imported. 

TOBACCO. 

Tobacco  has  been  grown  in  most  of  the  valley  counties  of  the  State,  and  has 
invariably  given  a  fair  yield.  The  quality  of  the  leaf,  however,  has  varied 
atly,  according  to  locality  ancl  knowledge  of  curing  by  the  party  raising  it. 
the  first  years  of  the  late  rebellion,  very  large  quantities  of  tobacco  were 
raised,  but  the  greater  portion  of  it  was  badly  damaged  in  curing,  much  of  it 
resembling  weeds  or  hay,  having  no  true  tobacco  flavor.  When  grown  on  rich, 
low  land,  the  plant  produced  a  thick,  coarse  leaf,  vniii  a  sort  of  down  on  the 
under  side,  and  had  considerable  gum  when  dried.  When  grown  on  drier  places, 
the  leaf  was  fine,  but  of  very  light  weight,  fields  not  averaging  two-thirds  the 
weight  of  cured  tobacco  that  the  same  appearance  would  realize  in  the  Atlantic 
States.  Considerable  good  tobacco  was  produced  in  Santa  Clara,  Colusa,  and 
Napa  counties,  some  of  which  was  manufactured  into  excellent  twist  and  plug 
for  homo  consumption.  With  proper  knowledge  of  cultivation  and  curing,  a  very 
fine  article  of  smoking  and  manufactured  chewing-tobacco  can  be  had,  in  quan- 
tities to  supply  the  demand  on  the  Pacific  coast.  At  present  the  cultivation  of 
tobacco  has  dwindled  lo  quite  a  small  amount,  and  very  little  inducement  in  price 
is  offered  to  planters  to  increase  their  crops. 

SOKGHUM. 

Tlie  Chinese  sugar-cane,  or  sorghum,  has  been  cultivated  to  a  comparatively 
large  extent  in  previous  years.  The  difficulties  attending  the  making  of  sirup  by 
new  hands,  and  the  large  expense  entailed  by  way  of  machinery  and  pans,  has  been 
a  great  drawback  in  its  culture.  So  far  as  known,  no  sugar  of  consequence  has 
been  made,  and,  as  a  general  rule,  from  the  ignorance  of  those  making  it,  the 
quality  of  smip  offered  in  this  market  has  been  qm'te  inferior  and  slow  of  sale,  at 
unromiinerative  prices.  A  very  large  amount  of  land  is  well  adapted  to  its  cultiva- 
tion ;  the  cane,  wherever  planted,  growing  vigorously,  and  yielding  an  abundance 
of  juice. 

StrOAS  BEETS. 

The  great  consumption  of  sugar  on  the  Pacific  coast  is  stimulating  its  produc- 
tion, and  efforts  are  now  made  to  inaugurate  sugar-beet  culture  by  the  gratuitous 
distribution  of  seeds  to  farmers.  It  is  intended,  by  one  of  the  proprietors  of  the 
sugar  refineries  in  this  city,  tb  remove  his  works  to  the  vicinity  where  the  sugar- 
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beet  produces  the  most  sugar  per  acre,  and  engage  in  its  manufacture.  The  seed 
will  bo  sown  quite  extensively  in  diferent  portions  of  the  State  in  1867,  and 
samples  of  the  beets  produced  forwarded  to  San  Francisco  for  testing.  There  is 
very  little  doubt  that  sugar-beet  culture  will  prove  successful,  and  become  of 
great  importance  in  the  list  of  staple  productions. 

SXJGAK-cJbOC.  ' 

It  is  by  no  means  decided  that  the  cultivation  of  the  sugar-cane  cannot  be  pro- 
fitably engaged  in,  as  is  the  case  in  Louisiana  imd  other  sugar-producing  States. 
By  the  aid  of  steam  lines  to  the  Hawaiian  islands  and  Mexico,  fresh  cane  can  be 
brought  to  San  Francisco  for  planting,  which  could  be  renewed  every  vear,  if 
required.  I  have  been  credibly  informed  that  B.  D.  Wilson,  of  Los  Angeles 
county,  in  1857,  planted  a  patch  of  about  forty  acres  in  sugar-cane,  imported  from 
[Mexico.  The  canes  were  planted  in  June,  and  grew  finely  j  but  before  cutting, 
in  December,  a  sharp  frost  came,  and  destroyed  their  value  for  sugar.  About 
two  or  three  acres  were  cut  and  boiled  in  ships'  try-pots,  the  result  being  an  in- 
ferior quality  of  sirup,  which  was  spld  to  Indians  and  Greasers.  Disgusted  by 
the  result,  and  wine-making  being  very  profitable,  Mr.  Wilson  planted  tne  ground 
with  vines,  and  abandoned  all  further  attempts  at  sugar-making.  A  very  large 
quantity  of  land  can  be  had  in  the  south  coast  district  suitable  for  cane-growing, 
if  its  profitableness  can  be  once  clearly  demonstrated. 

BICE. 

This  gnun  Las  not  as  yet  been  grown  in  the  State,  although  large  sections  of 
country  along  the  Lower  Sacramento  and  San  Joaquin  rivers,  and  tributaiv 
streams,  are  eminently  adapted  to  its  cultivation.  These  lands,  known  as  "tule^ 
lands,  are  extremely  productive  when  reclaimed,  and  would  undoubtedly  produce 
very  largo  crops  of  rice.  An  additional  incentive  to  the  cultivation  of  this  gnun 
is  the  immense  consumption  by  Chinamen,  of  whom  there  are  some  GO, 000  in  the 
State,  with  a  prospect  of  the  number  being  soon  largely  increased  by  additional  im- 
migration, as  cheap  labor  will  be  required  for  the  prosecution  of  public  works.  The 
aniiual  consumption  of  rice  on  the  Pacific  coast,  which  is  supplied  through  the 
single  port  of  San  Francisco,  amounts  to  about  40,000,000  pounds.  Land  suit- 
able for  rice-giowing  can  be  bought  of  the  State  for  $1  25k per  acre,  with  a  long 
credit;  to  enable  the  purchaser  to  reclaim  it.  This  is  done  by  levees,  at  compara- 
tively small  expense;  and  the  land,  in  two  years'  time,  produces  as  largo  average 
crops  of  grain  as  can  be  had  in  the  other  districts. 

Public  attention  has  been  attracted  to  rice-growing,  and  it  only  needs  the  suc- 
cessful cultivation  of  a  single  acre  to  induce  the  planting  of  thousands  of  acres 
the  following  seasons.  This  will  undoubtedly  be  done  in  a  few  years,  when, 
if  successful,  a  new  and  important  product  will  be  added  to  the  agricultural  wealth 
of  the  State.  Persons  who  have  seen  rice  growing  in  the  Garolinas,  state  that 
the  culture  of  this  grain  can  be  carried  on  at  half  the  expense,  per  acre,  in  Cali- 
fornia. An  additional  advantage  in  its  cultivation  is  to  be  found  in  the  skilled 
labor  of  the  Chinese,  who  can  be  had  in  numbers  at  low  pay. 

NUTMEGS,   TEA,   AND  PEPPERS. 

A  species  of  the  nutmeg  tree  is  indigenous  in  some  portions  of  California.  The 
fruit  is  longer  and  smaller  than  the  imported  nutmeg,  and  also  has  a  smoother 
coat  or  covering,  the  nut  in  appearance  resembling  the  pecan  nut  of  Texas.  The 
flavor  of  the  native  fruit  is  similar  to  the  imported,  but  possesses  less  essential 
oil  and  strength  of  aroma.  This  nutmeg  was  only  once  on  sale  in  San  Francisco, 
which  was  some  yeaia  Bmcft,  \i\i<evi  XJc^a  w^oiXfi.^  fesLl  ^os  entirely  out  of  the 
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innrkct.  I  am  unaljle  to  givo  any  definite  information  as  to  tlio  locality  and 
number  of  trees,  &c.,  as  f  made  no  memoranda  at  the  time;  I  am,  however,  con- 
vinced tlmt  the  imported  nut  could  be  successfully  grown  in  California,  and  pay 
a  fair  profit  to  producers.  The  culture  of  the  tea  plant  has  been  repeatedly  at- 
tempted, but  the  seed  or  nuts  sent  from  China  have,  with  the  exception  of  one 
case,  failed  to  germinate.  The  nuts  that  were  alive  were  raised  in  a  hot-house, 
in  San  Francisco,  with  ^eat  difficulty;  but  the  plants,  at  the  end  of  a  year, 
seemed  in  a  thrifty  condition  for  transplanting.  This  was  done  by  potting  them ; 
but  being  exposed  to  unusually  cold  and  windy  weather,  the  plants  all  died. 
With  direct  steam  communication  of  less  than  thirty  days'  Voyage  from  the 
Chinese  and  Japanese  tea  ports,  it  is  highly  probable  that  plants  in  vigorous 
condition  can  be  imported  from  those  places,  and  prove  a  success.  The  hillsides 
and  valleys  and  the  climate  of  the  north  coast  district  would  secra  to  b«  well 
adapted  to  tea-growing,  and,  if  the  plants  can  be  safely  imported,  may,  in  time, 
prove  a  large  tea-producing  section  of  the  State.  The  pepper  tree  of  commerce 
is  said  to  have  had  a  single  representative  in  California  a  few  years  since.  My 
informant,  who  is  conversant  with  grain  black  pepper,  stated  that  the  grains  of 
the  California  tree  were  similar  in  shape,  size,  and  pungency  to  the  imported 
grain. 

TIMBER  TREES   AND  THEIR  PRODUCTS. 

The  timber  trees  of  CaKfonib  are  of  considerable  number,  and  are  an  im^ 
portant  source  of  wealth  to  her  people.  The  Sierra  Nevadas  are  clad  for  hun- 
dreds of  milea  with  heavy  forests  of  pine,  fir,  and  ccdar^  which,  as  a  general 
rule,  can  bo  transported  only  at  great  expense  at  the  present  time.  Vast  quan- 
tities of  lumber,  however,  have  been  used  in  mining  towns  and  mining  opera- 
tions, whilo  some  of  the  finer  timber,  such  as  sugar  pine,  has  been  hauled  from 
the  most  accessible  places  to  towns  in  the  interior,  remote  from  cheap  water 
communication.  Along  the  coast  from  Monterey  to  the  borders  of  Oregon,  a 
belt  of  various  kinds  of  timber  trees  is  found,  from  which  the  great,  supplies  of 
San  Francisco,  Sacramento  City,  and  the  farming  districts  around  the  bay  of 
San  Francisco  are  derived.  The  lumber  most  in  demand  is  known  as  redwood, 
a  species  of  red  cedar,  which  is  found  along  the  coast  from  Santa  Cruz  to  Trini- 
dad. At  Monterey  a  species  of  cypress  is  found,  which  is  said  to  bo  the  only 
tree  of  that  variety  in  the  Stat©.  At  Humboldt  bay  the  prevailing  woods  are 
white  fir  and  pine,  which  are  much  used  for  fencing.  At  Port  Orford  and 
Coosa  bay  is  found  a  species  of  yellow  pine,  and  two  small  belts  of  white  cedar^ 
not  found  elsewhere  in  the.  State.  Another  species,  resembling  the  G^otgia 
yellow  pine,  is  found  all  along  the  coast  from  Monterey  to  Oregon.  The  trees 
grow  to  a  monstrous  size,  in  some  cases  redwood  having  been  found  sixteen  feet 
in  diameter,  and  some  of  the  other  varieties  ten  feet  in  diameter  at  the  butt. 
Of  the  redwood  variety,  the  museum  of  tho  department  at  Washington  contains 
a  specimen  of  redwood  plank,  from  Albion  river,  which  is  seven  feet  five  inches 
wide,  fi-co  of  sap  and  clear  of  knots.  The  sugar  pine  of  the  interior  is  also  found 
of  large  size,  and,  with  Port  Orford  cedar,  is  valued  very  highly  as  a  good 
substitute  for  the  white  pine  of  the  Atlantic  States,  and  is  used  in  all  fine  wood- 
work. A  most  excellent  variety  of  hard  wood,  termed  laurel,  is  found  in  con- 
siderable abundance  in  the  interior  of  the  State.  Large  quantities  of  this  wood 
were  used  for  fuel  until  its  excellence  for  cabinet  and  furniture  manufacture  was 
discovered  a  few  years  since.  Its  value  is  now  so  well  established  that  it  com- 
petes successfully  vnth.  the  finer  varieties  of  imported  woods.  A  peculiarity  of 
the  laurel  is  the  facility  with  which  it  may  be  stained  to  imitate  tho  finer  hard 
woods.  It  is  extensively  used,  when  stained  and  polished,  to  represent  Brazilian 
rosewood,  black  walnut,  satin-wood,  mahogany,  and  other  woods.  The  imitation 
is  so  perfect  that  good  judges  have  been  deceived  after  careful  scmtiaY. 
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Bosifiy  turpentine,  and  theoline. — These  products  are  derived  from  the  trees  of 
the  Sierra  Nevadas.  The  first  two  are  procured  by  tapping  the  sugar  pine  and 
white  fir  trees,  the  quality  of  the  spirits  of  turpentine  being  good,  while  the 
rosin  (of  which  only  one  variety  is  made)  is  preferred  by  soap  makers  and  others 
to  that  produced  in  the  Carolinas.  Theoline  and  rosin  are  derived  from  a 
species  of  fir,  found  at  a  greater  elevation  than  the  other  trees  named.  The 
property  of  theoline  for  cleansing  clothing  and  gloves  is  said  to  be  remarkable, 
while  the  rosin  is  of  the  best  quality.  No  tar  or  pitch  is  manufactured,  as  the 
trees  are  never  cut  down,  and  do  not  contain  knots  of  pitch  to  admit  of  burning 
for  tar  or  pitch.  "The  sugar  pine  and  white  fir  are  to  be  found  in  almost  un 
limited  numbers  along  the  whole  length  of  the  Sierra  Nevadiis ;  but,  so  far,  the 
making  of  turpentine  and  rosin  has  been  limited  to  small  districts  in  Butte,  Yuba, 
and  Ifevada  counties.  The  production  for  1866  was:  spuits  of  turpentine, 
40,000  gallons ;  rosin,  14,000  boxes,  of  280  pounds  each ;  and  of  theoline,  an 
ificonsiderable  quantity,  not  known. 

Tan  bark  and  teasels, — In  some  sections  of  the  State,  mainly  in  the  north 
coast  districts,  a  species  of  oak  tree  is  found,  the  bark  of  which  is  most  excellent 
for  tanning  purposes.  The  bark  is  said  to  be  superior  to  the  oak  bark  used  in 
the  Atlantic  States,  as  it  contains  a  larger  percentage  of  tannin,  the  entire 
thickness  of  bark  being  equally  valuable.  The  value  of  this  bark  has  been 
demonstrated  so  successfully  that  nearly  200,000  hides  are  tanned  yearly,  whict 
mainly  find  sale  in  California  and  adjacent  States  and  Territories,  and  con- 
siderable quantities  are  exported  to  China,  Mc^co,  and  other  countries.  Tb« 
supply  of  this  bark  is  said  to  be  inexhaustible.  .  Teasels  of  inferior  quality 
grow  wild  in  many  portions  of  the  State.  Although  of  no  pecuniary  value  foi 
sale,  they  clearly  demonstrate  that  the  French  teasel  of  commerce  could  be 
grown  successfully. 

WINKS  AND  BRANDIES. 

The  cultivation  of  the  grape  in  California  is  so  general  and  extensive  that 
the  wine  interest  promises,  at  an  early  day,  to  exceed  that  of  any  other  branch 
of  agriculture  in  the  State.  The  soil  and  climate  have  proved  so  well  suited  to 
vine  growing,  that  at  the  present  time  the  number  of  vines  in  California  proba- 
bly exceeds  that  of  aU  the  rest  of  the  States  combined.  The  returns  of  the 
county  assessors  are  so  grossly  inaccurate  in  many  cases  that  but  little  reliance 
can  be  placed  on  them  for  statistical  information  on  which  to  base  statements. 
Persons  largely  engaged  in  wine-making,  and  possessing  good  opportunities  for 
judging,  estimate  the  total  number  of  vines  and  cuttings  planted  up  to  1866  at 
about  30,000,000.  Of  these  it  is  estimated  that  some  8,000,000  to  9,000,000 
are  bearing  vines,  the  fhiit  of  which  is  mostly  made  into  wine  and  brandy.  The 
total  wine  crop  of  1866  is  estimated  at  about  3,000,000  gallons  of  wine,  and 
probably  50,000  gallons  of  brandy,  the  heavy  excise  tax  of  two  dollars  per 
gallon  on  the  latter  causing  a  great  increase  in  wine  making,  wliich  would  other- 
wise have  found  its  amount  seriously  diminished  by  distillation  into  brandy.  In 
previous  years  a  large  number  of  vine-growers  made  no  wine,  as  brandy  could 
be  made  readily,  and  at  once  find  s^e,  which  wa&  not  the  case  with  wine. 
Planting  of  vineyards  is  going  on  at  the  rate  of  at  least  3,000,000  cuttings  per 
year,  and  the  produce  of  wine  in  ten  years  from  date  promises  to  exceed  in  value 
that  of  wheat,  or,  in  fact,  all  the  cereals  combined.  The  native  vine,  or,  rather, 
the  mission  grape,  was  introduced  by  the  Catholic  priests  when  the  missions 
were  founded.  It  is  a  large  blue  grape,  growing  in  large  clusters,  some  of  which 
have  been  exhibited  weighing  seven  pounds.  It  is  said  to  have  been  brought 
originally  from  Seville,  Spain,  is  a  vigorous  grower,  and  bears  abundantly 
in  all  parts  of  the  State,  the  grapes,  as  a  general  rule,  being  larger  in  size  when 
grown  in  the  south  coast  district.    Hai'dly  an  inhabited  township  in  the  valley 
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counties  can  bo  found  where  ihe  cultivation  of  this  variety  of  grape  is  not  en- 
gaged in.  The  making  of  wine  is  a  common  occurrence  with  thousands  of  per- 
sons, who  make  it  for  private  use,  and  in  small  quantities.  Although  San  Fran- 
cisco county  is  not  a  vine-growing  localitj',  there  are  at  least  30,000  gallons  of 
wine  m!lde  annually  within  its  boundaries  from  grapes  grown  in  other  places  and 
sent  to  the  city  for  a  market. 

Diuing  a  portion  of  August,  and  all  of  September  and  October,  an  average 
of  500  boxes  of  gi-apes,  of  40  poimds  each,  are  sold  in  San  Francisco,  at  prices 
ranging  from  1 J  to  3  cents  per  pound,  used  exclusively  for  wine-mating  by 
Italians,  Frenchmen,  and  other  persons  engaged  in  gardening  and  fishing.  Par- 
tics  well  informed  on  the  subject  estimate  that  from  25,000  to  30,000  gallons 
of  wine  were  made  in  the  county  of  San  Francisco  in  1S66.  The  cultivation  of 
the  grape  for  wine-making  has  become  so  general  th^t  there  is  hardly  a  county 
in  the  State  that  is  without  vineyards.  A  vast  amount  of  land,  hill-slopes, 
rugged,  rocky,  and  unfit  even  for  ordinary  pasturage,  is  being  planted  with  vines, 
which,  so  far  as  tried,  has  proved  of  superior  quauty  for  grapes.  In  the  Sierra 
Nevadas,  below  an  elevation  of  2,500  feet,  there  b  a  belt  of  land  almost  value- 
less for  ordinary  agricultural  purposes  that  will  average  25  miles  wide,  and  be- 
tween 300  and  400  miles  long.  The  greater  portion  of  this  land  will,  in  time, 
bo  planted  in  vineyards,  as  the  wine  produced  is  of  a  very  superior  quality.  In 
this  connection  it  may  be  proper  to  divide  the  mountain  vineyard  lands  of  the 
State  into  three  sections  or  classes,  that  the  peculiar  properties  of  the  soil,  the 
climate  of  each,  and  the  wine  m#do  may  be  better  described.  I  name  them  as 
follows :  Los  Ajigeles  district,  north  Coast  Bange  district,  and  the  Sierra  Neva- 
das. The  wines  produced  in  these  districts  from  the  same  grape  vary  greatly, 
and  are  as  distinct  in  their  classification  as  the  wines  of  Spain  and  Portugal 
from  those  of  Franco  and  Germany,  and  they  in  turn  fr*om  the  wines  of  Madeira 
and  Teneriffe.  In  the  Los  Angeles  district,  which  comprises  San  Diego,  San 
Bernardino,  Los  Angeles,  and  Santa  Barbara  counties,  the  wines  as  a  general 
rule  possess  a  large  percentage  of  alcohol.  The  so-called  white  wine  of  this 
district  has  very  little  aroma,  is  quite  heady,  and  generally  of  a  golden  tint 
rather  than  white.  Port,  Angelica,  and  Muscat  ^\'inoB  are  produced  in  large 
quantities.  The  sweet  taste  of  thes«  wines  is  caused  by  the  grapes  being  some- 
what wilted  or  overripe  when  gathered,  and  the  addition  at  a  certain  stage  of 
making  of  from  10  to  12  per  cent,  of  brandy  or  pure  spirits  to  present  complete 
fennentation.  By  the  latter  the  grape  sugar  is  retained,  which  would  otherwise 
be  changed  into  alcohol.  These  wines  are  great  favorites  !n  some  parts  of  Cali- 
fomia,  where  the  percentage  of  spirits  is  often  increased  by  consumers  adding 
from  one-quarter  to  one-h^  of  proof  native  brandy  when  drinlting.  In  this 
district  a  considerable  quantity  of  sherry  wine  is  produced.  The  process  of 
making  it  is  a  forced  one,  a  high  degree  of  temperature  being  required  to  cook 
or  ripen  the  wine  to  the  desured  bouquet  and  flavor.  The  vine  having  been  planted 
in  this  section  of  the  State  when  the  missions  were  created,  in  1779,  its  culture 
is  not  only  older,  but  was  more  extensive,  until  within  the  past  four  years,  than 
in  any  other  district.  The  yield  of  wine  is  at  the  present  time  much  larger  than 
in  the  other  districts,  Los  Angeles  county  alone  piDducing,  in  1866,  between 
1,100,000  and  1,200,000  gallons,  the  number  of  vines  being  reported  at  2,500,000, 
which  is  probably  an  underestimate.  Assessors,  in  collecting  statistics  regard- 
ing a^icultural  products,  have  in  many  cases  counted  bearing  vines  only,  which 
well-informed  men  think  has  been  the  cas«  in  Los  Angeles  county.  The 
wine-growers  of  the  Los  Angeles  district  labor  under  many  serious  drawbacks 
not  experienced  in  the  other  sections  of  the  State.  They  are  some  300  to  400  . 
miles  distant  by  sea,  and  have  also  considerable  land  transportation  on  their 
wines  to  the  coast  for  shipment,  their  only  market,  aside  from  local  consumption, 
being  San  Francisco.  The  freight  is  dispropoilionately  heavy  on  the  wine, 
while  the  empty  casks,  in  the  absence  of  suitable  timber,  having  to  be  brought 
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fix)m  tho  same  port,  renders  tboir  cost  equal  to  full  fifteen  cents  per  gallon  deliv- 
ered at  the  vineyard.  In  the  early  days  of  wine-making,  when  this  district  had 
a  virtual  monopoly  of  sales,  the  value  of  the  wine  was  high  enough  to  bear  these 
expenses,  and  wine-making  was  an  extremely  profitable  pm'suit.  Competition 
from  tho  other  districts,  however,  has  reduced  the  price  of  wine  to  snob  low 
figures  that  during  the  last  four  or  five  years  prior  to  the  laying  of  tho  exdso 
duty  of  two  dollars  per  proof  gallon  on  wine  spirits,  quito  a  large  portion  of  the 
grape  crop  was  distilled  into  brandy. 

This  method  of  marketing  their  grape  crop  was  especially  advantageous  to 
small  vineyard  proprietors,  who  thereby  avoided  the  large  outlay  whidi  would 
be  required  in  tho  construction  of  cellars,  vats,  and  ca^ks  to  ship  wine  in,  and 
more  especially  the  delay  of  from  six  to  ten  months  which  their  crop  of  wine 
would  require  before  it  was  in  a  fit  state  to  transport  to  market  The  excise 
duty  of  two  dollars  per  gallon  bore  especially  hard  on  this  class  of  men,  who  had 
either  to  sell  their  grapes  at  what  they  might  be  offered  to  the  larger  wine-makers, 
feed  them  to  hogs,  or  lose  them  altogether.  With  a  low  exciflo  duty  a  very 
large  amount  of  brandy  will  be  made,  which,  as  it  acquires  age,  will  improve  in 
qn^ty  and  come  into  serious  competition  with  that  imported  £rom  France. 
Under  the  circumstances  attencQng  grape  culture  in  the  Los  Angeles  district,  it 
is  probable  that  the  larger  portion  of  the  grape  crop  will  ultimately  be  made  into 
brandy,  and  form  the  great  bulk  of  that  spirit  made  in  the  State. 

Coast  Bange  district — In  this  section,  which  includes  the  whole  of  the  Coast 
range  of  mountains  and  valleys,  is  to  be  founds  the  claret  and  sauteme  wines  of 
thelPaoific  coast.  The  most  noted  locality  for  these  styles  of  wines  is  Sonoma 
county,  where  the  cultivation  of  the  wine  rivals  that  of  Los  Angeles  in  extent 
The  general  percentage  of  alcohol  in  wines  is  lighter  than  in  those  of  other  dis- 
tricts, and  the  character  of  the  wine  made  resembles  greatly  that  of  Bordeaux  or 
the  Rhine  provinces,  according  as  the  quality  of  soil  varies  or  method  followed 
in  making.  The  wines  of  this  district,  also,  possess  a  better  bouquet  than  those 
made  elsewhere  from  the  same  variety  of  grape.  While  on  this  subject  it  is 
proper  to  state  that  the  only  grape  used  in  Los  Angeles  district  for  wine-mak- 
ing is  the  Mission  or  Los  Angdes  grape.  In  the  Coast  Range  district,  and  more 
especially  in  8onoma  county,  there  is  a  disposition  among  vineyard  proprietors 
to  introduce  the  culture  of  foreign  varieties  of  grape  for  wine-making,  and  in 
some  instances  wine  has  been  made  from  them  of  much  improved  flavor.  The 
quantity  of  wine  made  from  focdgn  grapes  is,  however,  extremely  small,  and 
probably  not  over  one  per  cent,  in  the  product  of  1866.  The  most  of  the  foreign 
varieties,  asida  from  those  used  solely  for  table  purposes,  have  been  found  to  be 
extremely  shy  bearers,  and  therefore  unprofitable  for  wine-making.  A  few 
varieties  have  proved  excellent,  producing  larse  crops  of  grapes,  equalling  in 
quantity  the  Mission  ^ape,  which  in  some  localities  is  a  large  bearer.  Tins  \% 
peculiarly  the  case  with  the  Black  Zintindel,  said  to  be  a  Hungarian  seedling  of 
the  BlacK  Pineaux,  the  true  champagne  grape  of  France.  The  Black  Zinfindel 
in  Sonoma  valley  makes  a  very  fine  red  wine,  resembling  in  looks,  aroma,  and 
taste  the  finest  brands  of  clai'et  imported.  The  variety  "is  so  highly  esteemed 
that  it  seems  probable,  from  the  demand  fur  cuttings  for  1867,  that  in  some  sec- 
tions of  Sonoma  county  it  will  eventually  take  the  place  of  the  Jilission  variety 
as  a  wine  grape.  Probably  no  wine-making  country  has  such  a  variety  of  soil^ 
often  found  m  limited  localities,  as  Oalil'ornia.  In  tho  township  of  Sonoma, 
which  comprises  Sonoma  valley,  this  is  particularly  apparent.  In  this  valky, 
which  is  on  an  average  less  than  three  miles  wide  by  eleven  miles  long,  \s 
to  be  found  every  variety  of  soil,  ranging  from  a  chalky  gravel  to  a  bright 
red  volcanic  loam.  Where  tho  soil  is  chalky  the  wines  made  are  generally 
of  a  lighter  color,  and  possess  a  smaller  percentage  of  alcohol,  both  of  which 
increase  in  amount  as  the  soil  varies  towards  tho  red  tint.  Some  idea  of  the 
extent  of  grape  cultivation  in  the  valley  may  be  formed  fr'om  the  assessor's 
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returns  for  1866,  which  give  the  total  number  of  vines  of  two  years  old  and 
over  as  1,555,321.  In  making  this  estimate  the  assessor  based  his  calculations 
on  an  average  of  600  vines  to  an  acre  of  vineyards,  while  the  average  proper 
should  be  about  900.  Very  few  vineyards  had  less  than  660  vines  per  acre, 
while  in  the  majority  of  cases  there  were  from  880  to  1,300  vines.  This  style 
of  making  up  returns  is  reported  to  be  very  common  with  county  assessors  and 
their  deputies.  In  Sonoma  valley  one  vinecultural  society  has  3,200  acres  of 
vineland,  some  400  acres  being  in  bearing.  This  society  (the  Buena  Vista) 
made  the  first  true  sparkling  wine  in  Califomia,  which  brana  has  a  good  repu- 
tation as  compared  with  the  second-class  champagne  wines  of  Franco.  This 
wine  was  made  Irom  the  native  or  Mission  grape,  and  has  not  as  good  flavor  as 
is  expected  from  the  foreign  varieties  just  coming  into  bearing.  Besides  the 
claret  and  sauteme  varieties  common  to  this  district,  efforts  are  now  being  made 
.  to  produce  port  and  sherry  wines,*  but  the  probabilities  are  against  any  very 
large  quantity  being  made,  as  there  is  strong  competition  in  these  wines  from 
the  Los  Angeles  district.  Should  no  unforeseen  causes  prevent,  the  wine  crop  of 
this  district  will  in  ten  years  exceed  that  of  any  other,  the  planting  of  new  vines 
being  in  excess  of  the  other  two  districts  combined.  Its  proximity  to  the  great 
export  market  of  San  Francisco,  with  cheapness  of  freight  and  adaptability  of 
sou  for  grape  cultivation,  plainly  indicate  that  the  wine  crop  within  the  time 
specified  will  equal,  if  not  exceed,  that  of  all  other  agricultural  products  in  the 
district.  The  brandy  made  in  this  district,  also,  is  freer  from  toults  of  flavor, 
and  will  in  time  be  a  favorite  l^ith  consumers.  During  1866  there  was  made  at 
least  1,000,000  gallons  of  wine  in  the  Coast  Range  district,  and,  with  a  good  crop 
of  grapes,  the  coming  year  will  witness  an  increase  of  full  fifty  per  cent,  in  the 
product. 

The  Sierra  Nevada  district — This  district  possesses  more  land  especially  suit- 
able for  grape  cultivation  than  any  other.  The  range  of  mountains  from  Shasta 
to  Santa  Barbara,  say  25  miles  wide  and  350  miles  long,  has  no  superior,  if 
any  equal,  for  grape  cultivation.  The  quality  of  the  soil  varies  materially,  but 
its  predominating  character  is  a  red  volcanic  debris,  which  produces  abundant 
crops  of  grapes.  The  climate  is  also  free  fix)m  those  alternations  of  heat  and 
cola  during  summer  which  prevail  in  the  Coast  Range  district,  often  damaging 
seriously  the  morQ  tender  varieties  of  grapes.  In  the  Sierra  Nevadas  the  win- 
ters are'longer,  and,  as  a  consequence,  the  spring  time  freer  from  injurious  frosts. 
The  climate  of  the  foot-liills  is  also  drier,  and  during  the  summer  maintains  an 
equable  temperature,  which  to  a  high  degree  improves  the  flavor  and  matures 
the  grape.  This,  combined  with  the  absence  of  rains  from  April  to  November, 
gives  the  wine-grower  great  advantages,  which  to  a  large  extent  offset  the  draw- 
back of  distance  from  an  export  market.  With  the  construction  of  railroads 
through  this  section  of  the  State  the  disadvantages  of  long  transportation  will 
in  a  measure  be  overcome,  and  the  soil  and  climate  attract  wine-growers,  while 
the  quality  of  the  wines  ^Wll  command  the  attention  and  favor  of  consumere. 
The  wines  made  in  the  Sierra  Nevadas,  as  a  clijss,  resemble  those  of  Madeira  and 
Teneriffe.  They  contain  a  larger  percentage  of  alcohol  than  any  others,  and 
have  a  peculiar  delicacy  of  flavor  not  found  in  the  wines  of  other  districts.  So 
fat  as  known  it  is  almost  impossible  to  make  a  claret  or  sauteme  wine,  although 
considerable  wine  made  resembles  the  former,  but  has  a  larger  amount  of  tannin 
and  alcohol  in  it.  Port,  sherry,  and  some  varieties  of  sweet  wines  are  made, 
which  find  a  ready  sale  in  the  vicinity  of  the  vineyards.  Wine-growers  in  this 
district  vary  greatly  in  their  mode  and  treatment  of  wine,  thus  affecting  the  flavor 
of  the  wine  produced,  it  being  difficult  to  find  two  wines  alike.  A  commendable 
feature  in  this  district  is  the  disposition  of  growers  to  propagate  foreign  grapes, 
with  a  view  to  ascertain  the  best  varieties  for  wine-making.  In  this  particular  the 
district  is  far  ahead  of  any  other,  and  the  result  has  been  the  making  of  superior 
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qualities  of  wines,  which  command,  with  connoisseurs,  prices  eqnal  to  those  pdd 
for  the  best  imported  varieties.  Among  the  wine-growers  who  propagate  foreign 
grapes,  B.  N.  Bugbey,  of  Natoma  vineyard,  El  Dorado  county,  has  been  more  prom- 
inent than  any  other,  his  experiments  having  been  extensive,  and  made  regard- 
less of  expense.  His  vineyard  at  Natoma  v^ey,  consisting  of  56  acres  of  vines, 
contained  72  varieties  of  grapes,  among  which  were  to  be  found  the  rarest  wine 
grapes  of  Europe.  In  1865  this  gentleman  made  19  varieties  of  wine  from  as 
many  different  grapes.  Of  some  of  these  the  quantity  did  not  exceed  five  gal- 
lons, but  he  was  determined  to  test  the  quality  of  the  different  varieties,  with  a 
view  of  selecting  the  best,  and  reducing  the  number  to  from  six  to  eight  kinds. 
He  succeeded  in  making  excellent  wines  from  the  Los  Angeles,  Catalzac,  White 
Pineaux,  White  Malaga,  Red  Traminer,  Verdelho,  White  Riesling,  Block  Zen- 
findel,  Black  Prince,  Flame-colored  Tokay,  Royal  Muscadine,  Fiber  Zagos, 
White  Tokay,  Grolden  Charsalis,  and  White  Nice  grapes.  The  Black  Ham- . 
biu'g,  Muscat  of  Alexandria,  Catawba^  and  Isabella,  made  fair  wines,  but  con- 
siderably inferior  to  the  others.  Out  of  the  entire  number  Mr.  Bugbey  selected 
five  varieties  to  be  cultivated  in  future,  valuing  them  in  the  order  named,  the 
first  being  the  best,  viz :  Black  Zinfindel,  Red  Traminer,  White  Malaga,  Ver- 
delho, and  Los  Angeles.  These  varieties  were  valued  in  a  monetary  view,  the 
Verdelho  making  nie  best  wine,  while  the  Black  Zinfindel  produced  the  largest 
quantity  of  grapes.  The  results  of  these  trials  has  greatly  stimulated  the  propa- 
gation of  foreign  grapes  in  this  district,  and  many  years  will  not  elapse  before 
wines  from  foreign  grapes  grown  in  California  will  be  seeking  market  in  the 
cities  of  the  Atlmitic  coast. 

gexehal  be^abks. 

In  speaking  of  the  wines  of  the  various  districts  I  have  given  the  general 
characteristics  of  the  bulk  made.  In  every  section  there  are  wines  which  resem- 
ble no  foreign  varieties  known.  As  a  rule  wine-makers  vary  their  wines  by  the 
time  of  picking,  pressing,  manner  of  fermenting,  and  treatment  while  curing. 
As  a  consequence  there  are  scarcely  two  makes  of  wine  of  exactly  the  same 
flavor  to  be  found.  Wine-makers  have  generally  gained  knowledge  of  their 
business  through  personal  experiments  only,  the  European  mode  of  wmc-making 
not  being  adapted  to  the  grape  or  climate.  The  success  that  has  so  far  attend^ 
their  efforts  shows  conclusively  that  in  time  the  wines  of  Galifoniia  will  not  only 
supply  the  home  demand,  but  come  in  vigorous  competitioA  with  the  wines  of 
Europe  in  many  forei^  markets.  From  present  appcllurances  the  wine  interest 
of  the  Pacific  coast  will,  by  the  close  of  t^e  present  century,  outrank  in  import- 
ance all  the  other  agricultural  products  combined. 

ADVANTAGES  AND  DKAWTJACKS  OF  AGRICULTURE. 

It  is  proper,  before  closing  this  article,  to  enumerate  the  many  advantages  our 
farmers  have  over  those  of  other  States,  and  the  peculiar  drawbacks  incidental 
to  California.  In  addition  to  the  great  superiority  of  climate,  the  vegetation  in 
Califomia  is  almost  entirely  free  from  the  ravages  of  insect  life,  often  so  disas- 
trous in  the  other  States.  With  the  exception  of  occasional  irruptions  of  what 
are  termed  the  army  worm  and  grasshoppers,  there  is  no  insect  life  to  injure 
vegetation.  The  ravages  of  those  named  are  seldom  of  any  great  extent,  the 
sections  of  country  where  they  prevail  at  any  time  being  limited.  One  cause 
for  the  comparative  freedom  from  insects  is  the  dryness  of  the  summer  season, 
and  the  immense  quantities  of  small  insect-feeding  birds  which  are  to  be  found 
all  through  the  country.  In  many  parts  of  the  State,  however,  considerable 
damage  is  done  to  the  grain  crops  by  ground  squirrels  and  gophers,  which 
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exist  in  great  numbers.  A  littlo  attention  has  already  destroyed  them  in  some 
sections,  and  the  same  care  exercised  by  farmers  generally  would  rid  them  of 
these  pests.  Another  drawback  is  the  high  cost  of  transportation  of  produce  to 
niarket,  and  the  limited  character  of  the  home  consumption  compared  with  the 
crops  raised.  These  difficulties,  however,  will  vanish  with  the  increi^  of  popu- 
lation, which  may  reasonably  bo  expected  soon,  and  tlie  construction  of  a  net- 
work of  railroads  no\Y  projected  and  being  constructed  through  many  portions 
of  the  State. 

THE   GREAT  WANTS   OP  CALIFORNIA. 

The  greatest  want  of  the  State,  at  the  present  time,  is  a  largo  immigr^^tiop. 
During  the  last  ten  years  there  has  been  comparatively  little  increase  in  the 
population.  This  state  of  things  has  been  brought  about  by  a  variety  of  causes, 
which  have  prevented  a  flow  of  immigration  on  the  one  hand,  and  on  the  other 
drained  the  State  of  a  large  number  of  her  best  people.  The  Indian  troubles  on 
the  plains,  high  price  of  ocean  travel,  the  late  rebellion,  and  the  cflbrts  of  im- 
migration agents  of  the  so-called  western  States,  at  the  Atlantic  ports  and  Eu- 
rope, have  diverted  the  tide  of  population,  which  otherwise  would  have  sought 
this  State.  The  discovery  of  rich  mining  regions  in  adjacent  States  and  Terri- 
tories has  drawn  from  California  many  of  her  best  citizens,  whose  places  have 
hardly  been  filled  by  immigration  and  natiural  increase  up  to  the  present  time» 
California  has  contributed  largely  to  the  peopling  of  British  Columbia,  Oregon, 
Idaho,  Nevada,  Arizona,  and  Montana.  The  aggregate  of  these  drafts  upon  the 
population  is  very  large,  and  not  properly  estimated  or  known  to  the  mass  of 
her  people.  They  only  see  that  the  State  has  not  increased  in  population,  and 
that  immigration  is  needed  to  restore  the  prosperity  of  other  days.  Fortunately 
the  vast  increase  of  home  manufacturcs  hais  given  employment  to  a  large  number 
of  people,  and  kept  the  money  which  was  formerly  sent  out  of  the  countiy  to 
pay  for  these  articles  when  imported.  By  this  means,  in  connection  with  abund- 
ant grain  and  wool  crops,  a  vast  drain  on  .the  finances  of  our  people  has  been 
avoided,  which  otherwise  would  have  caused  a  paralysis  or  stagnation  of  business 
that  would  have  been  most  disastrous  in  its  effects.  California  only  needs  immi- 
gration to  make  her  rank  as  one  of  the  wealthiest  States  of  the  Union.  She  has 
room  for  rive  times  her  present  population,  who  could  bo  profitably  engage^  in 
developing  her  unrivalled  resources  of  agricultural  and  mineral  wealth.  She 
needs  more  varied  crops,  more  prudence  in  living,  and  industry  among  her  peo-, 
le.  Under  the  present  system  of  forming  our  agricultural  population  are  idle 
br  nearly  haK  the  year,  waiting  either  until  nature  prepares  the  land  for  plough- 
ing, or  the  crops  mature  for  reaping.  As  a  rule  there  is  po  intermediate  employ.- 
ment  to  occupy  their  time,  or  to  profit  their  families.  Nine-tenths,  or  rather 
nineteen-tweuticths  of  our  grain-growers  do  not  raise  a  potato  or  vegetable  of  any 
kind  for  their  family  or  stock.  The  general  excuse  is  it  will  not  pay  them  to  do 
so,  and,  as  a  consequence,  they  purchase  of  others  at  high  prices.  It  will  hardly 
seem  credible  to  the  farmers  of  the  Atlantic  Statqs  that  their  brethren  in  Cali- 
fornia, while  engaged  in  grain-raising,  purchase  their  butter  instead  of  making 
it  themselves,  yet  this  was  a  common  habit  a  few  years  since.  In  1860  the 
writer  visited  a  farm  in  Sutter  county,  about  twelve  miles  from  Marysville.  The 
proprietor  had  170  head  of  fine  American  cows,  which  came  daily  to  the  barn- 
yard ;  yet  there  »vas  no  milk  for  tea  or  cofiee,  and  States'  butter  was  bought  for 
family  use.  This  was  not  an  exception,  but  was  the  general  rule  in  that  sectioh 
of  countiy.  California  needs  prudent,  economical,  and  enterprising  immigration. 
Persons  must  not  come  with  the  expectation  that  fortune  will  smile  on  then^ 
without  their  personal  cflbrts  to  Succeed.  To  the  honest,  energetic,  s^d  indus- 
trious there  are  opportunities  to  acqmrd  wealth,  either  by  faijning,  mining;  or 
39 
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meclianics,  that  Q^not  be  found  in  the  other  States.  With  the  same  energy, 
industry,  and  prudence  that  are  exercised  by  the  population  of  the  middle  States, 
California  woidd,  when  properly  peopled,  outstrip  in  the  value  of  her  annual  crops 
the  States  of  New  York,  Pennsylvania,  Ohio,  and  Indiana  combined.  She  has 
the  area  of  soil,  fertility,  and  climate  that,  if  taken  advantage  of,  will  make  the 
statement  above  no  vain  boast,  but  a  reality.  To  those  who  are  seeking  homes 
in  the  far  west,  with  intent  to  gain  a  competence  through  industrious  labor,  I 
recommend  California  as  presenting  advantages  not  to  be  found  elsewhere  To 
the  idle  and  shiftless,  it  is  life  Vvorst  place  to  which  they  can*  come. 
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19 
13 
18 
13 
13 
20 
20 

49 
44 

52 
40 
48 
46 
46 
45 

8 
8 
8 
8 
8 
8 
8 
8 

—12 
—15 
-17 
—15 
—21 
—16 
—18 
-18 

25.7 
24.0 
26.3 
2L9 
22.9 
24.9 
19.6 
19.0 

2.17 
2.56 
7.00 
L36 
L52 
1.74 
a25 
LOl 

4.37 
5.27 

Mcndon  ........... 

a90 

Amherst 

4.62 

fiprinfffield 

We«tfield 

4.86 
4.53 

Williamii  College  . . 

24.9 

L78 

S3.0     2.39 

2ao 

4.19 
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JANUARY. 

FEBRUARY. 

stations  in  States 
and  Territories. 

• 

Date. 

1 
1 

Date. 

f 
1 

1 
1 

Date. 

i\ 

Date. 

g 

h 

SB 

a 

t 

1 

1 

i 
1 
1 

a 

"a 

KENTUCKY. 

19 
19 
19 
19 

70 

68 

6() 

8,9 

9 

8,9,21 

9 

2 

8 
6 

34.0 
36.0 
3a7 

In. 
4.67 
4.68 
5.34 

23 

fi7,28 
28 
28 

62 
70 
66 

1 

15,16     -3 
16  1  -4 

15, 16-1 
16-3 

36.3 
34.9 
3a2 
3a8 

In. 
2.05 

Chllesburg 

Danville 

3.3T 
2.93 

London 

Averages.... .. 

34.6 

4.90 

35.3 

2.78 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

51 

58 
62 
58 
64 
60 
66 
61 
60 
67 
51 
60 
61 
64 
57 
59 
61 
63 
68 
66 
68 
64 

9 
9 

8 
8 
8 
7 
8 
9 
8 
8 
8 
9 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 

—10 

—  8 

—  2 

—  3 

—  6 

—  4 

—  3 
0 

—  9 
1 
3 
3 

—  2 
1 

—  1 

—  I 

—  2 

—  2 
3 
0 
2 
2 

23 

23 

22,23 

23 

22 

28 

23 

28 

22 

92,28 

22 

28 

28 

22 

23 

28 

22,28 

23 

22 

22,23 

33,28 

23,27 

52 
56 
66 
54 

56 
56 
61 
69 
58 
61 
51 
59 
58 
64 
56 
58 
58 
58 
64 
62 
62 
56 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
\f\ 
16 
16 
16 
16 
16 
16 
15 
16 

—14 

z'i 

—  8 

—  3 
—12 
—10 
—11 
—10 

—  2 
—13 
—13 

—  9 

—  7 
—16 
—14 
—12 

—  6 
-6 

—  8 

—  6 

—  7 

OHIO. 

Anitinburg 

Saybrook 

21.0 

sas 

27.5 
25.5 
29.5 
22.8 
2G.2 
26.7 
25.2 
31.9 
25.4 
25.2 
27.0 
29.4 
24.7 
25.0 
25.8 
88.2 
34.3 
28.5 
31.1 
29.0 

0.35 
1.50 
1.33 
1.90 
1.93 
a34 
2.05 
L99 
0.47 
4.14 
1.81 
1.73 
2.73 
3.42 
1.75 
2.72 
3.39 
4.35 
4.81 
3.75 
2.74 
a48 

23.0 
24.9 
29.1 
27.4 
32.8 
85.0 
29.0 
27.8 
26.3 
33.  S 
2&1 
26.5 
27.0 
30.7 
25.5 
25.2 
26.3 
29.3 
3a6 
304 
32.0 
28.8 

New  Lisbon 

East  Fairfield 

Steuben  ville 

Welihfled 

MUnersvlUe 

East  Cleveland .... 
Wooster 

L88 
L83 

"a  48 

L86 
2.30 

Oallipolls 

S.57 

KeUey's  Island.... 
Korwalk 

L69 
a.  17 

WestervUle 

Kingston 

'2.07 

Toledo 

S.61 

Marion 

S.22 

Urbana  University. 
Hlllsboro' 

2.2s 
2.33 

RtDlev 

L95 

Stffii. ::..::::..: 

L2i> 

Cincinnati 

L26 

Vann  School 

088 

AverAMa 

27.0 

2.53 

2a2 

2.04 

Averages 

19 

19 
29 
12 

50 
47 
39 
43 

8 
9 
8 
9 

—  8 

—  7 
—16 

—  9 

22 
22 
28 
28 

53 
54 
47 
54 

16 
16 

•     15 

—  8 
—15 

—  9 
2 

MICHIGAN. 

State  Ag.  College.. 

Homestead 

Holland 

24.0 
21.2 
18.6 
24.0 

0.40 
2.08 

'i'ii* 

26.8 
22.7 
18.5 
25.8 

1.8a 

2.28 
'i'79 

22.0 

L86 

23.5 

2.62 

19 
19 
19 
19 
19 
19 
19 
19 
19 

62 
67 
69 
61 
60 
61 
62 
60 
68 

9 
8 
9 
8 
8 
8 
4, 5, 9 
9 
20 

—  2 
0 
2 
1 

—  4 
2 

—  4 
2 

10 

22 

22,23 

27 

23,28 

52 
61 
70 
55 

16 
IG 
16 
16 

—27 

—10 
—  7 
—20 

INDIANA. 

Balbec 

24.4 

*32."3* 
25.9 
24.0 
27.3 
22.5 

2a  1 

35.5 

'3.' 75" 
4.06 
3.20 

20.3 
31.3 

:o.6 

25.3 

Aurora. ........... 

1.31 

Vevay  

1.84 

Richmond  ......... 

2.51 

Albion 

Sp?celand 

3.10 
1.29 

'2.' 64' 

28 
28 
28 
28 

60 
60 
62 
65 

16 
16 
16 
16 

-21 
-23 
—15 
—  2 

27.0 
25.7 
27.9 
34.2 

2.50 

Columbia  City 

Indianapolis 

New  Harmony 

2.05 
"i.'95 

Av  rAffM 

27.5 

3.01 

28.2 

2.03 

Averages 

12 
12 
12 
12 
19 
12 
12 
12 
12 

38 
45 
41 
39 
69 
42 
41 

i  tl 

20 
20 
20 
20 
20 
20 
20 
20 

—10 

—  8 

—  1 
—13 

10 
—10 
—11 
—12 

28 

46 


1 

ILLINOIS. 

Chicago 

18.5 
23.3 
19.5 
18.7 
38.3 
20.3 
1&6 
21.9 

'2.' 66' 

0.83 
2.11 

'i.'97' 
2.10 
2.85 

16 

—20 

17.9 

Marengo  .......... 

28 
28 
28 
28 
28 
28 

52 
53 
70 
55 
53 
57 
.     53 

15 
15 
15 
15 
10 
15 
15 

-17 
—20 
—  8 
—20 
—23 
—22 
—21 

20.7 
19.3 
3a7 
21.5 
19.6 
20.9 
17.9 

Riley 

0.82 

Golconda 

1.20 

Aurorn 

1.4'i 

Sandwich 

1.60 

Ottawa 

2.49 

fFinnebflgo 

I      ^\— \\V\^.i  V*i.^a^ 

0.9S 
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JA5UART. 

FEBRUAUT. 

V 
1 

1 
s 

Stations  in  States 
and  Territories. 

Date. 

S 

is 

1 

a 

Date. 

1 

9 

a 

• 

1 
1 

a 

1 

Date. 

2 

fi 

Date. 

i 

1 

ILLW0I8— Cont'd. 
Wyanet 

6 

12 

6,31 

Desr. 

to 

44 
A3 

20 
20 
20 

—10 
—  7 
—13 

22.3 

Jn. 
2.55 

28 
L8 
28 
28 
28 

27,28 
28 
28 
28 

27.28 
28 
28 

57 
54 
62 
t» 
59 
tiO 
62 
63 
55 
63 
62 
58 
65 

15 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

—19 
—17 
—22 
—18 
—13 

—  12 
—16 

—  6 
—17 
—14 
—18 
—14 
—17 

21.9 
2aL8 
2a3 
23.0 
25.0 
16.6 
2a7 
29.2 
20.4 
27.6 
2&3 
19.6 
26.7 

1.51 

T1»kiiwa 

Elxnira 

1.05 

Bennepin 

1-2 

19 
12 
6 
6 
12 
29 

46 
46 
47 
66 
45 
50 
5.3 
45 
55 

20 
20 
20 
20 
20 
20 
20 
20 
20 

—  4 

—  1 

—  5 

—  3 
-10 

—  2 

—  9 
-« 

—  9 

2M 
S&O 
23.2 

sas 

21.3 
27.5 
25.8 
22.6 
25.6 

a  21 

'i'35" 
2.30 
2.75 
3.75 

*i.*68' 

a32 

1.10 

Sprtugfifld 

Loaml 

"if  75 

Dubois 

1.30 

Oale-borg 

Miuich^tfter 

Hoant  Sterlioff .... 
Andnlniiia...   .. 

a98 
4.03 
2,11 

AnffOMta. 

1.43 

23.5 

a47 

2a6 

Leo 

10 
12 
10 
12 

£8 
28 
28 
12 
28 
28 

44 

43 
46 
38 
42 
45 
40 
42 
40 
44 
41 

20 
20 
21 
20 
20 
20 
21 
20 
20 
20 
20,21 

—12 

—  8 
—11 
—12 
—13 
— 10 
-18 
—14 
—13 

—  7 
—15 

28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
28 
9 

49 
54 
54 

49 
50 
58 
56 
47 
48 
52 
53 
44 

15 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15,25 
15 

—11 
—15 
—22 
—19 
-18 
—  5 
—25 
—20 
—20 
—12 
—•20 
-16 

vmcoTfsa. 

Hllwaake« 

Kipon  

19.5 
20.8 
17.4 
17.5 
16.9 
23.2 
16.4 
17.2 

lao 

21.2 
IG.5 

2.63 

2.21 

i'ie' 

3.72 

4.00 

a  19 
1.10 
6.y7 
2.20 

18.1 
21.2 
17.9 
17.5 
17.2 
2a3 
1&7 
1&7 
17.3 
21.4 
15.0 

ia3 

1.12 
a65 

Delavaa. 

1.55 

Wanpacca 

Wevaatrega 

Embarrass 

Rocky  Ron 

Beloit 

080 

a65 

1.19 
0.»4 
0.70 

Baraboo 

2.25 

Plymoath 

1.90 

rWlnnnh 

Areragei 

18.6 

a  10 

17.9 

1.17 

MOfNESOTA. 

Beaver  Bay 

Afton 

29 

28 
28 
28 
10,28 
29 
10,29,29 

39 
41) 
37 
41 
42 
41 
38 

4 

20 
20 
20 
20 

4 
20 

-18 
-20 
—20 
—21 
—23 
—27 
—18 

13.4 

lao 

10.4 
8.2 

16.4 
9.8 

12.4 

2.70 

'2.' 66' 

2.05 

a  50* 

L27 

9 

28 
28 
21 
27 
27 
21,27,28 

48 
44 

39 
40 
49 
43 
39 

15 
15 
15 
15 
15 
15 
15 

—29 
—28 
—29 
—31 
—33 
—37 
—20 

9.0 
9.5 

a6 

6.8 
11.1 

8,5 
11.4 

aoo 

Saint  Pad 

0  30 

Hinneapolis 

Foreat  City 

Sibley 

1.88 

KewUlm 

a  40 

Arerages 

11.5 

2.30 

9.3 

0.65 

IOWA. 

Clinton 

12.28.29 

13, 27,  29 

29 

12 

10 

6.29 

29.31 

12,28 

28 

12 

29 

6 

29 

29 

29 

10,11 

42 
36 
38 
39 
46 
45 
36 
35 
42 
40 
41 
47 
40 
42 
44 
46 

4 

16 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
17 
20 

—  5 
0 

—10 
—13 
— U 
—10 
—18 
—14 
—18 
—15 
^13 
—14 
—18 

—  8 

—  8 
-11 

19.8 
19.5 
18.1 
19.4 
19.3 
23,1 
15.3 
la  6 
16. 3 
14.6 

ia4 

20.7 
13.5 
15.1 
16.9 
19.2 

2.80 
2.78 

a  39 
a  29 

4.16 
4.28 

a77 
i'ei' 

*4.*77* 
S.70 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
21,28 
27,28 
27,28 

54 

47 

52 

53 

55 
53 
45 
49 
44 
59 
55 
52 
50 
42 
64 
62 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 

—34 

—22 
—17 
—20 
—21 
—20 
—26 
-23 
—24 
—24 
—20 
—20 
—30 
—19 
—21 
-22 
—17 

2a6 
17.7 
19.7 
18.8 
17.0 
27.1 

lai 

14.7 
15.1 
10.6 

lae 

19.6 

ia5 

17.0 
18.3 
22.0 
24.6 

ano 
0.66 

Davenport 

Dubuque .......... 

1.21 

1.28 

ass 

Fort  Maduon 

Montlcellu 

a  05 
1.02 

Guttenberg 

Ceres 

L39 

Manchester 

Mount  Vernon 

Iowa  City 

'  i.'ss 

Independence 

Waterloo 

a  10 

Iowa  Falls 

Dps  Moines 

Ciarinda 

L49 

a63 



Averages 

17.8 

a  76 

18.1 

1.56 

1 

■ 

=^=;^ 
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« 

JANUARY. 

FEBRCART. 

* 

Statloos  in  8tatei 
ii&d  TerritoMeu. 

Date. 

0 

I 
B 

il 

a 

1 

Date. 

el 

J 

1 
1 

Date. 

1 
as 

Date. 

5  . 

1 

£  j  i 

M 

i     1 

s    1  « 

MiSSOUIU. 
StLouU 

12,59 
12 

29,31 
29 

"•1 

57 
50 
52 
52 
50 

20 
20 
20 
20 
20 
20 

A 

-8 
—10 
-8 
—14 

Dtg. 
31.8 
3a7 
30.8 
25.1 
29.9 
85.9 

In. 
4.16 
3.88 
2.86 
3.45 
1.25 
a34 

27 
27 
27 
27 
27 
27 

68 
62 
60 
64 
64 

15 
15 
15 
15 
15 
15 

—  5 

-14 
-20 
-8 
—21 

32.6 
33.8 
29.2 
24.0 
32.0 
29.6 

S.24 

St.  Louig  Univer'ty. 
Atheni 

1.3:) 
a70 

Canton 

Harrigonvillo 

Govton 

a8D 

1.76 
0.97 

Averafcsi 

29.5 

3.16 

3a2 

L80 

29 
29 
11 
11 
IL 

53 
54 
50 
55 

58 

20 
20 
20 
20 
20 

—12 
-12 
—12 
—10 
—  5 

27 
27 
27 
27,28 
27 

66 
66 
62 
70 
70 

15 
15 
15 
13,15 
15 

-16 

—14 
—17 

—  7 

—  6 

KANSAS. 

Leavenworth 

Olatha 

Ateblgon 

28.4 
2C.5 
24.1 
29.4 
30.2 

4.51 
2.70 

i.'to 

1.00 

28.0 
29.3 
26.4 
.3a  2 
34.1 

a  10 

Port  Riley 

Council  Grove 

A  vernffetf ...... 

27.7 

2.48 

30.2  j    0.35 

11,28,31 
29 

45 
46 

20 
20 

-14 
—11 

28 
28 
28 

62 
65 

68 

15 
15 
15 

—20 
—13 
-32 

VIBRA8KA. 

Elkhom 

19.8 
21.3 

'2*05* 

25. 8 
24.8 
22  8 

Be'Jevue 

a40 

Qlendalif    . 

flM 

*^°  I 

Aversffes  .  . 

20.6 
26.6 

2.05 

24.  5  1    0. 53 

24 

25 

5,24 

5,23 

2/,  30 

45 

60 
60 
&") 
50 

15 

10 
3, 10, 19 
10 
14 

2 

37 

33 

34 

0 

7,21,28 

25 

26 

25 

23,25 

50 

62 

66 
71 
64 

17 

18, 22. 23 
23 
17,18 
15 

—  3 

41 
43 
42 
22 

UTAH  TERRITORY. 

OruatSaltLak«City 

1.83 

33.0 

Leo 

CALIFORNIA. 

San  Fronciico 

Sacramento 

M ontcrflv  ....... 

47.1 
46  4 
51.2 
34.4 

12.69 

7.7(1 
6.07 
17.  .35 

50.6      aoB 
53. 5       2. 01 

54.8       1. 16 

Meadow  Valley.... 

43.  0  1    a  90 

Averavef 

44.8 
14.1 

10.95 

50.5  1    3.29 

24 

48 

19 

-34 

25 
26 

51 
50 

13 
12, 13, 14 

—18 
27 

MONTANA  TKR'Y. 

Helena 

3.95 

21.5       0  47 

WASHINGTON  TER. 
Neeah  Day ...  .... 

' 

37  7    laeo 

UARCH. 

APRIl 

17 

11 

8,9 

9 

9,10 
12 

10 

9 

L. 

MALVE. 

Stenben 

15 

28 

28 

15. 16. 

17,28 
15 

15,31 
15 
15 

44 

45 
47 
43 

47 
48 
58 
59 

11 

18 

18 

8,18 

11,18 

8,18 

18 

18 

7 
2 
8 
10 

8 
8 
4 
5 

28.6 
29.1 
28.1 
2a4 

27.7 
28.9 
27.3 
27  5 

6.63 
7.  .'.2 
5.50 
5.47. 

3.43 

5.30 
4.58 

5.49 

19 

23 

2i} 

19,22 

19 
21 
21 
21 

71 
64 

70 

73 
82 
77 
77 

31     42. 9 
20     43. 3 
:m     45. 2 

27  44. 7 

30     44. 4 

28  4«.  I 
28     44  ft 

4.02 

Lee 

2.95 

Wert  Waterville... 
Qardiner 

2,15 
1.91 

Webster 

StaodJsh 

2.96 

Corniah 

1.50 

Comiflhvilie 

30 

4i« 

•J.  46 

Averoffei.... . . 

28.2 

44  3 

2,56 
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BARCH. 

APRIL. 

Statlong  In  States 
and  Territorie*. 

Date. 

<3 

II 

a 

Date. 

§ 

Q. 

B 

a 

£ 
1 

a 

1 

i 

Dat«. 

01 

s 

It 

s 

Date. 

0. 
S 

1 

1 

6 

HEW  HAMPSHIRE. 
Stratford 

15,16 
15 
15 
15 
15 

^3- 

54 
62 
62 
67 

18,20 
20 
8 
8 
18 

3 

10 
10 
6 

Deg. 
23.5 
24.9 
30.0 
31.8 
30.0 

In. 

a29 

1.04 
3.25 

"i'o7* 

21 
21 
21 
21 
21 

78 
78 
81 
60 

10 
18 
9 
8,9 
10 

29 
32 

28 
26 

41.0 
46.4 
46.  B 
4a  6 
46.9 

In. 
2.12 

Sheibnme 

Concord 

Clarexnont 

1.32 
"2.66 

Arerages 

28.0 

2.66 

45.9 

1.81 

TKimONT. 

r«ii]ienbarg ........ 

Oaftsbnry 

Kandolph 

15, 24 
3 
15 
14 
3 

48 
42 
.48 
47 
58 

18 
18 
18 
18 
18 

0 
0 
6 

4 
10 

27.5 
22.6 
27.4 
27.7 
29.2 

1.40 
2.33 
a58 
1.82 
1.65 

18 
18 
21 
21 
21 
17 

6S 
69 

72 
76 
78 
76 

28 
30 
10 
10 
3 
3 

20 
27 
21 
28 
27 
25 

3ao 

41.1 
44.8 
46.9 
47.3 
46.0 

2.50 
1.95 
1.78 

MIddlebury 

Brandon 

1.78 
0.86 

Bam«t 

2.06 

26.9 

1.56 

44.0 

1.82 

15 
15 
15 
15 
15 
13 
13 
13 
?5 
13 
15 
15 
15 

69 
70 
72 
70 
72 
59 
67 
67 
56 
64 
60 
98 
62 

10 
8, 11, 18 
18 
8,18 
11 
5 
18 
18 
18 
18 
18 
18 
18 

15 
20 
10 
10 
8 
11 
10 
12 
12 
10 
13 
8 
8 

21 
21 
21 
21 
21 
22 

19,22 
16 
21 
21 
21 

19,21 
2L 

75 

81 
83 
8.'S 
80 
72 
76 
78 
84 
85 
82 
80 
80 

8,9 

17 

8,9,10 

9,10 

9 

8 

8, 9, 18 

8,10 

10 

8 

1 

9 

32 
35 
31 
32 
30 

ai 

34 
32 
30 
25 
31 
24 
24 

MAaSACHUSKTTS. 

Liawmic6 

22.3 
3&2 
31.5 
32.4 
33.6 
33.0 
3i3 
31.2 
31.6 
25.8 
32.0 
29.2 
29.4 

a7p 

3.81 

'5."  55' 

a  18 

2.70 
3,16 
2.93 
a  09 
4.36 
1.24 

4&6 
50.3 
47.7 
47.7 
49.0 
46.8 
49.3 
47.2 
48.6 
48.4 
48.4 
46.3 
46.2 

I.ID 

TopMfleld 

1.49 

Oeorg:etown 

Newbary 

Kortb  Billerica 

New  Bedford 

WorcMtcr 

Mendon 

'*i.'95 
2.09 
1.95 

AmherMt 

2.03 

Spriufffleld 

Wei'tfleld 

2.23 
2.25 

Richmond 

4.02 

WilliamiCoUege... 

0.75 

30.8 

a  17 

47.6 

2.00 

15 

13 
13 
15 
15 
13 

53 

67 
65 
65 
64 
60 

18 

18 
18,25,26 
18 
18 
10 

14 

10 
16 
12 
2 
14 

22 

21 
22 
22 
21 
22 

68 

80 
79 
83 
81 
70 

9 

8 

2.8 

10 

8,11 

8 

34 

30 
34 

30 

2r> 

32 

RHODE  KLAND. 
Xowport 

34.3 

5.11 

a33 
'2.' 60' 
*4.*25' 

47.1 

1.74 

CONNECTICUT. 

30.5 
34.3 

"2^6" 
34.5 

45.2 
50.2 
50.7 
46.7 
48.3 

a  47 

Colninbla  ......... 

MSddletown 

ColAbrook 

2.90 

Qroton ............ 

a  32 

. 

32.0 

a  39 

48.2 

a23 

13 
15 

64 
52 

11,18 
9 

20 

8 

.     6 
21 
20 
20 
21 
20 
22 
20 
21 
21 
2*2 
21 
£0 
t8,  20 
5.12.20 

79 
83 
82 
86 
81 
K) 
75 
78 
82 
79 
8:j 
84 
82 
7(i 
75 

10 
10 

34 

28 

NEW  YORK. 
Moriches 

38.4 
3L7 

5.34 
1.94 

51.8 
53.7 

2.85 

South  Hartford 

0.G8 

Albany  

15 
15 
13 
13 

59 
57 
59 
60 

18 
18 
18 
18 

20 
15 
13 
14 

37.6 
33.1 
C4.4 
33.5 

1.  If. 
0.80 
1.98 

•7,9 

8,9 

9 

8,10 
9 
8 
8 
9 
8 

9,10 
8 
9 

40 
32 
30 
32 
29 
37 
34 

:m 

32 

aT 

25 
24 

57.  i 
51.7 
48.0 
49.7 
4i?.7 
5.J.7 
50.3 
50.1 
51.1 
50.8 
40.  3 
46.2 

1.66 

Fighkill 

1.92 

Oarrifion'a 

2.51 

Throg'a  Neck 

White  Plains 

Deaf  and  Dumb  In. 
Columbia  College.. 
FlatbuHh  

13 
13, 15 
16 
15 
15 
14 
28 

67 
58 
51 
56 
54 
50 
47 

25 
18,25 
25 
18 
18 
10 
18 

18 
18 
16 
13 
13 
0 
5 

3a6 

34.8 
34.8 
a'J.7 
32.8 
27.0 
27.2 

2.28 
1.70 
1.49 
0.rjO 
1.08 
2.61 
4.53 

4.09 
2.4') 
2.71 

Newborgh 

T  roy 

1.90 
1.45 

Oouvemeur 

Kortli  Hammond. . . 

2.46 
a  07 
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MARCH. 

APRIL. 

SUtioni  in  States 
and  Territorlei. 

Date. 

L 

0*' 

Date. 

ii 

• 
1 

1 

Date. 

9 

Date. 

B  = 

p 
S 
'a 

ii 

i 

g 

a 

9f 

i 

1 

a 

KEW  YORK— ConU 

South  Trenton 

Ooeida 

4 
14 
3 

2 

3 
16 

3 
14 

2 
14 
14 
14 
1,2 

2 

50 
64 

48 

50 
50 
60 
51 
68 
58 
69 
60 
61 
63 
68 

18 
17. 2;-) 
17,18 

18 

17 

10 

18 

10 

17,18 

10,18 

10 

18 

15 

17,18 

Dig. 

—  4 

10 

8 

11 
5 
4 
9 
9 
11 
13 
10 

? 

6 

93.1 
28.9 
27.2 

30.6 
26.1 
26.5 
28.1 
.32.3 
30.0 
30.5 
29.9 
29.3 
29.3 
1&9 

In. 
4.25 
2.97 
3.20 

2.31 
2.30 

'i.'ii* 

8.71 
2.71 

3.' 17* 

20 
20 
20 

21 
20 

5 
20 

5 
20 
20 
20 
28 

4 

^- 

84 
76 

73 

84 
83 
80 
86 
82 
85 
85 
?4 
80 

8 

8 

7, 8. 10, 

26 

10 

9 

8 

9 

8.9 

8 

9 

9 

9 

9 

14 
28 
31 

29 
25 
27 
28 
29 
31 
32 
30 
23 
28 

38.5 
49. 2 
46.4 

46.7 
46.1 
4a  3 
4.'5.8 
49.8 
47.3 
49.0 
48.7 
47.6 
42.2 

In. 
1.38 
1.78 

Depauvllle 

Otwego 

8.28 
133 

Palermo 

2.90 

Skaneatelos 

Baldwlnsville 

Nicbolf 

Qeueva 

2.i6 

Rochester 

a20 

RochcMier  Univers'y 
Lit  lie  Genoioo...«. 
Buffalo 

a  10 

JamcHtown 

"" 

ATeragM 

30.7 

2.41 

45.0 

2.41 

RKW  JERSEY. 

Paterson 

13 
13 
13 
15 

13,15 
15 
15 
15 
15 

13,15 

64 
64 

67 
60 
74 
74 
72 
68 
75 
72 

18 
26 
18 
26 
18 
26 
26 

10,24 
26 

18,26 

12 
15 
17 
18 
18 
19 
16 
20 
17 
19 

34.6 
36.9 
35.9 

4a4 

38.*  8* 
39.7 
.«  3 
38.4 
40.5 

1.98 
1.82 
1.68 
2.16 
2.2,'i 
2.07 

'i*6o' 

1.90 
0.7U 

21 
21 
21 
6 
21,22 
2L 
21 

84 
83 

80 
78 
80 
82 
80 

8.10 
10 

8 
10 
10 

8 
10 

31 
30 
33 
34 
32 
35 
33 

51.2 
51.9 
54.6 
55.8 
53.7 
52.8 
53.6 

2.28 

Newark 

afr2 

North  Bruniwlck . . 
Trenton 

ao8 

4.03 

Burlington 

Moorevtown 

Mount  Holly 

4.00 

a  16 

Haddon  field 

Greenwich 

21 
21 

61 
79 

10 
10 

31 
35 

5a  6 
5a8 

a  17 

1.87 

ATeregef..*.. . 

38.1 

i.r>2 

53.4 

47.5 

r£LO 
55.5 
5:?.  8 
41).  1 
47.1 
52.1 
51.5 
52.4 

m:2 

r.5. 0 

55.2 
51.6 

5ai 

48.3 

48.3 

55.1 

5a5 

ao8 

PENNSYLVANIA. 

Kycei 

15 
13,15 
15 
15 
13,15 
13 
13 
13,15 
15 
13 
15 
15 
15 
14 
2 

14 
14^ 

14 
.14 
14 

64 
67 

71 
75 
70 
57 
70 
58 
72 
80 
70 
C9 
62 
66 
68 

79 
66 

76 
63 
66 

18 
26 
26 
26 
18 
18 

17,26 
18 

18,26 
26 
26 
26 
18 
£5 
9, 17, 18, 

25 

18 
17.25, 

26,27 
10 

10,27 

6 

18 
19 
14 
18 
7 
20 
12 
17 
14 
16 
18 
21 
14 
10 

7 
10 

7 
8 
6 

30.0 
39.3 

41.2 
37.7 

3ao 

28.8 
37.2 
35.3 
37.8 
39.0 
38.0 
39.3 
39.2 
34.7 
3a2 

33.4 
31.0 

36.8 
34.2 
34.7 

1.65 
1.75 
2.03 

L'is' 
'i.'is" 

L43 

"6."  so' 

0.72 

1.47 
1.55 

2.77 
4.70 

'3.*24' 

5 

21 
21 
21 
21 
20 
21 
21 
21 
20 
20 
20 
20 
20 
21 

17 

20 

20 
20 

84 
80 
82 
85 
80 
82 
82 
81 
82 
81 
84 

82 
80 
88 

80 
85 

81 

9 
8 

8,9 
9 

6.9 
9.10 

8.9 
10 
10 
9 
9 
1 
8 
8 
9 

10,27 
9 

8 
9 

23 
.36 
3d 
34 
.34 
22 

a-s 

26 
30 
31 
32 
37 
36 
30 
22 

25 
26 

27 
24 

2.10 

Fallflington 

Philadelpbia 

Gonnantown 

Horftham  .......... 

2.  90 
2.92 

a  73 

Dy  berry 

Nazareth 

North  Whitehall... 

Parkeuville 

Ephrata 

'a.' 39 

2.46 

SUver  Spring 

Mount  Joy 

Harrlhburg 

LewUburg 

Tioga 

'i'TO 
a  97 
a25 
2.47 

Fleming 

2.80 

Penniviile 

Connellgyille 

Newcaiitle 

a  15 

Cauonsburg 

ATerages 

35.9 

1.91 

51.7 

2.88 

DELAWARE. 

Delaware  City 

13 

14 
13 
14 

74 

73 
74 
07 

26 

18 
26 
18 

21 

19 
17 
17 

39.0 

41.8 
38.0 
41.2 

81 

21,22 
5 

21 

82 

80 
79 
81 

8,0 

9 
8 
10 

37 

35 
32 
37 

5a8 

MARYLAND. 

Woodlawn 

CatoDBvlUe 

Aniiapolia 

1.C3 

'{.'ie' 

54.7 

51.1 
55.8 

4.73 

'  a  oi 
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MARCH. 

APRIL. 

stations  in  Statei 
and  Territoriei. 

Date. 

1 

S 
1 

Date. 

6 
1 

1 

1 

•2 
1 

a 

Date. 

i 
1 

Date. 

i 

2 
B 

1 

i 

8 
1 

1 

MARYLAKD— Con'd. 

St.  Inigoei 

15 
14 

73 

26,27 
26 

15 

38.3 

In. 
1.21 
1.75 

21 
20 

80 

78 

7,8,9 
8,10 

40 
32 

56  4 
54.3 

Jn. 

ass 

Frederick 

3.25 

Aycragei 

40.8 

1.44 

54.5 

3.65 

15 
20 
15 

14 

72 

81 

78 

27 

17,26 

6 

18 

17 
22 
26 
24 

4,28 
4 

28 
27 
31 

28 

30 

29,30 

.3,17,18, 
19.21, 26, 
27,28,30 

81 
84 
91 
91 
76 

96 

89 
86 

80 

9,11 

7 

9 

11 

8,9 

9,10 
6 

31 

34 

38 

36 

43 

52 
41 

vmoiiai. 
WythoviUe 

41.6 

156.0 
58.5 

WEST  VIRGINIA. 
CabeUCH 

44.0 

1.30 

5.40 

NORTH  CAROLINA. 
WUaon 

M.3 

1.11 

64.1 

6.35 

OEOROIA. 

Atlanta 

51.8 

ao4 

62.4 
61.7 

4. 91 

ALABAMA. 
Hoolton 

4.87 

15 
20,24 

86 
83 

18 
5 

39 
44 

FLORIDA. 

Jackionyille 

62.5 

4.15 

74.3 

1.70 

TEXAS. 

Austin 

6ao 

a  43 

(77.6 

6.07 

Chapel  HUl 

aiao 

78 

17 
0 

17 

17 

26 
26 

5.10. 

17,26 
10 

40 
32 

30 

24 

18 
18 
24 

16 

9 

7 

7,8 

9 
9 

8 

38 
37 

42 

37 

30 
28 
32 

65.8 

MISSISSIPPL 
NatcheK 

60.6 

4.10 

9.50 

Grenada 

20 

13,31 

31 

13,14 

13 

14 

78 

71 

71 
70 
74 

7C 

27 

27 

27 
4,27,28 
4,19,28 

89 

89 

87 
82" 
84 

ARKANSAS. 

Helena 

54.9 

8.75 

66.4 

5.40 

TENNESSEE. 

anrksTille 

47.3 

5.03 

61.5 

4.40 

KENTUCKY. 
Louisville 

43.0 
44.2 
46.4 

44.2 

ao7 
an 

2.17 

60.0 

5a2 

60.0 

2.57 

Chilesborg 

Danville 

a  83 
a  31 

L«onaon 

59.4 

49.5 
55.6 
5:i.O 
57.2 

44.5 

4.47 

3.24 

2 

2,14 

2,14 

14 

14 

67 
68 
63 
66 
68 

18,26,27 

27 

10 

10,27 

10 

9 
8 
12 
15 
9 

4,18 

20,28 

2g 

20 

82 
86 
82 
83 

8,9 

8,10 

8,9 

9 

28 
28 
31 
32 

OHIO. 
Snybrook 

30.0 
36.4 
33.3 
39.0 
37.7 

*4.'75' 

4.71 

'4*56' 

New  Linbon 

Eft«t  Fairfield 

SteubenviUo 

Do 

2.78 
1.67 



Smithvllle 

19 

90 

9,27 

32 

57.9 

0.6d 

'Weliihdfld 

2 

14 
2 

2 

14 
1 
2 
3 

64 
71 
69 

64 

73 
54 
66 
68 

18 

27 

10, 17, 

18,27 

10 

10,26 

17 

10 

17 

6 

10 
15 

9 

17 
14 
12 
15 

.30.4 
35.2 
33,7 

32.5 
42.6 
31.7 
32.5 
37.5 

5.53 
1.86 
4.00 

'2,"78' 
2.81 
2.56 
4.25 

Milnenville 

East  Cleveland  .... 

Wooater 

28 
18 

28 
4 

18 

4 

3,19 

85 
84 

88 

75 

m 

81 

9 

8 

9 
8 
8 
9 
8 

20 
23 

28 
31 
30 
29 
30 

53.2 
51.8 

54.5 
57.3 
49.6 
52.5 
57.3 

1.27 
2.37 

OalllDolis        

3.61 

Kelley'a  leland 

Norwnlk 

l.ll 
2.38 

WestorvUle 

1.63 
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StatioDH  in  StateH 
and  Tcrritorleji. 


OHIO->CoQtlnued. 


Kingston 

Toledo , 

Marion 

Urbana  Univernlty 

Hillhboro' 

Ripley 

Beihel 

Cincinnati 

Col.egeHUl 

Farm  School 


AreragQi... 

MICHIOAN. 


Monroe  City 

Stat«  Ag.  College. 
Grand  RapidD .  . . . 

Holland 

Homentead 


Average!.. 

IXDIAN'A. 

Balbeo 

Richmond 

Aurora 

Vevav  

8p*co.nnd 

MadlKon 

Columbia  City . 
Indianapolifl  . . . 
New  Harmony. 

Aroragoi.. 

ILLINOIS. 


Chicago 

Marengo . .  . 

Riley 

Ootconda. .. 
Aurora  .... 
Sandwich  .. 

Ottawa 

'Winnebago. 
Hennepin .  . 

W'yunet 

TlHkilwtt  . . . 

Elmira 

Peoria 

Springfield  . 

Loami 

Dubois 

Gnlctiburg . . 
MancheHtor . 
Cliuton  .  ..  . 
Mt  Sterling. 
AnduluHia  . . 
AugUKta 


Averages. 


Srnnitovroo  . 
MUwHUkc-o  . 

Ripon 

li.oom field . 
Delaware . . 


MARCH. 


Date. 


14 
2 
2 
2,14 
2 

14 
2 

20 

20 
2,20 


31 


20 


e 

a 

el 

a 

3 

?5 


68 
fA 
CO 
64 
68 
70 
68 
69 
66 
66 


1,31 

1 
1 


Date. 


26,27 


17 
17 
17.26 
5,8,17 
17 
17 
17 
17 
17 


17 
17 
17 
17 
17 
26 
17 
17 
17 
17 
25 
17 
17 

10, 24. 25 
17 
17 
17 
17 
24 
17 
17 
17 


\\   »\    Yl\   \'v^A 


Deg. 
16 
13 
11 
10 
13 
18 
13 
16 
!2 
13 


Deg. 
39.4 
31.8 
34.0 
35.0 
38.2 
44.7 
37.1 
47.2 
38.9 
37.4 

36.4 


In. 
4.95 
3.75 
4.10 
3.51 
5.75 
6.31 
7.75 
5.06 
5.06 
4.64 

4.43 


n 

18 

4 

3,4 

4,28 

5 

3.4 

4,27 

4, 18, 28 


31.2 
V:8.7 


28.8 
22.0 


27.7 


a20 
3.49 


asi 


3.40 


33.1 
34.5 
41.1 
42.  I 
35.6 
45.3 
33.2 
36.2 
43.0 


38.2 


4.15 
4.5;J 
5.72 
4.7C 
1.00 
6.55 


5.52 


28.2 
28.8 
29.3 
43.6 
31.3 
29.8 
32.5 
27.7 
33.0 
33.0 
33.3 
33.0 
34.9 
30.8 
35.2 
38.6 
30.5 
37.1 


36.2 
33.3 
36.1 


2.58 
2.81 
5.88 
2.21 
2.77 
1.97 
2.00 


1.86 


1.93 
2.46 


2.95 
4. 05 

1.87 

ail 


3ai     2.G8 


25.5 
29.4 
26.8 


1.64 
1.56 


VV.29 


Date. 


IS 

a 


4 

4 

27 

28 

4,27 


17 


Dff. 

^n 
82 
80 
.  82 
80 
88 
82 
85 
82 
82 


84 


86 


Date. 


9 

7,9 

9 

8 

8,9 

8 

9 

8.9 


5,6.7 
6,8 
7 
8 
8 
1 


5,6 

7,9 
6,9 

6 

6 

7 
>,7,8 

8 
6,7 

5 
7,9 

5 
1,8 

7 


8 
6,8 
6,8 

7 
6,7 


S 

0 

s 
3 

s 


Deg. 
30 
30 

'^  28 
30 
29 
35 
28 
31 
30 
28 


28 
29 
27 
24 
19 


28 
31 
28 
33 
30 


Deg. 

5a5 

50.9 
5X7 
55.8 
56.1 
61.2 
55.0 
59.2 
58.0 
57.0 

55.2 


50.3 
48.9 
51.6 
47.7 
42.8 

48.3 


55.8 
54.4 
57.9 
61.8 
56.7 


26 


52.5 


36 


26 
28 
26 
32 
22 
25 


61.2 
57.2 


44.1 
48.7 
45.3 
64.3 
49.9 
50.5 


27 
32 
26 
30 
22 
30 
30 
32 
30 
28 
26 


23 
30 
24 
25 


48.9 
53.0 
52.3 
52.8 
5a4 
.'»6.3 
50.  C 
55.9 
55.3 
51.5 
58.1 

si.'s' 

54.8 
52.8 


42.1 
44.6 
46.  S 
47.2 
47.2 


In. 

1.63 

0.8'' 

2.23 

l.»« 

2.23 

2.1« 

1.90 

2.03 

aei 
a  16 

2.  OS 


o.» 

L4l 


2.06 


2.52 
1.91 
1.69 
2.30 


1.50 
"i.'2« 
1.&6 


2.57 
2.28 
2.05 
0.90 
1.65 
1.62 

ao6 
'i.'go 

2.  06 

2.6i 

6.95 
1.8f» 
2.52 
4.16 


4.rj 
2.33 


2.10 
a4il 


2.G3 
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stations  in  States 
nud  Territoriea. 


WISCOXSIN— Con'd. 


WanpaccA . . . 
Weynawegn. 
Embarrasn . . . 
Rocky  Ron.. 

Bnraboo 

Boloit 

Plvmouth  — 

Odanah 

Bayfield 


Arorages. 


MINNESOTA. 


Beaver  Bay  . 


Alton 

St.  Paul 

Minneapollii  . 
Forest  City.. 

Sibley 

NewUlm.... 


Ayerages.. 

IOWA. 


Clinton 

Lyons , 

Davenport  — 

Dubuqne 

Huscatioe  .... 

Monticello 

Fort  Madison.. 
Outtenberg — 

Ceres 

Manch<»ster — 
Mt.  Vernon.... 

lowo  City 

Indei>endence  . 

Waterloo 

Iowa  Falls  — 
Dei  Moines — 


Averagei... 

XISSOURL 


St.  Lonli 

St.  Louis  Unlver'y 

AUenton 

Atbens 

Cantom 

Holla 

HarrisonvUU , 

Union 


Averaees.. 

KANSAS. 

Leavenworth . . 

Olatha 

Atchison 

Burlington 

Council  GroTo. 

Averages.., 


Date. 


1.5, 
23,27 

1 
30 
14 

I 
30 
30 


1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
30 
30,31 
1 


30 

30,31 

30 


30 


S 

It 

a 

I 


50 
54 
52 
49 
53 
54 
50 
52 
46 


Date. 


73 


17 

17,26 
17,26 
26 
25 
26 
13 


17 
17 
17 
17 
17 
17 
17,26 
17 
17 
17 
16 
17 
17 
17 
17 
17 


4,17 


2. 

I . 

*-£ 

a 


Dtg, 
0 

4 

—  2 
3 

10 
4 

—  1 
—10 
—10 


19 


J>tg. 
25.8 
25.9 
24.3 
26.3 
29.2 
27.7 
24.3 
18.6 
18.7 


/». 


Date. 


4.50 
i  3.21 
1.20  I 
1. 22 
1.00 
3.40 


25.4 


20.1 
18.8 
17.8 
21.2 
17.5 
20.8 


19.1 


31.3 
29.1 
29.9 
29.9 
26.7 
26.7 
33.0 
26.1 
22.3 
25.1 
29.3 
31.3 
29.5 
27.7 
23.0 

3ao 


2a2 


42.8 
40.0 
37.5 
35.0 


40.5 
42.2 


39.7 


3&2 
35.6 
34.2 


38.7 


0.00 


1.32 
1.07 
1.25 
0.61 
1.40 


0.64 


a  75 
2.16 
2.81 
1.56 
1.97 
1.32 
2.42 
0.59 


0.97 


1.35 
2.00 


1.05 
a  75 


1.98 


2.62 
2.97 
a  57 
2.13 


2.27 

2.17 


2.62 


LSI 


1.50 


17 
27 
17 
27 
27 
27 
18 
11.16 


g 

a 
a 

I 


Date. 


B5 


a 


Dt, 


27 

27 

2,17 


2,17 

1 

27 


27 
26 
27 
16,27 
16 


84 
78 
82 
82 
83 
77 
58 


5,7 
6 
7 
7 
7 
5 
6,7,8 
7 


Beg. 

.'jn 

25 
24 
22 
28 
27 
24 


Dtg, 
46.2 
47.4 
4a  7 
47.0 
49.7 
49.7 
4a  2 
40.4 


58 

80 
76 
82 
79 
82 
85 


6 

6,8 
6 

5,8 
6 
5 


86 
.95 
81 
84 
84 
89 
85 


6 

6 
6,7 

6 
6,7 

6 


28 
28 
30 
28 
26 
22 
24 


45  7 


39.1 

42,8 
41.7 
42.3 
4a  8 
4a  0 
4&6 

42.8 


52.3 
52.1 
50;  7 
50.9 
52.1 
47.7 
M.0 


80 
86, 
83 
86 


80 
86 


6,8 
6 

6,7 
6 

6.|7 

6,7 
5 
5 


22 
24 
25 
22 
21 
26 
21 


83 
9L 
93 
80 


35 
37 
26 
28 


41.2 
45  7 
50.1 
51.2 
48.9 
48.1 
46.4 
52.2 

49.6 


59.8 
60.7 
57.1 
55.6 


82 
84 
89 


8 

5 

6,8 


30 
34 
33 


90 
87. 
90 
85 
87 


5 

6 

5,7 

6 


24 

28 
21 
30 


59.4 
58.8 
58.8 

58.6 


56.5 
55.9 
54.6 

55.7 

56.4 


'2.' 94 
2.80 
4.23 
5.19 
4.15 
3.10 


a  40 


a20 


2.26 
2.59 
a20 
L93 
1.96 


2.00 
2.70 
5.56 
2.35 
1.91 
2.67 
a82 


2.10 


2.92 

4.30 


4.71 
4.25 


a27 


L56 
1.73 
a  68 
a63 


6.12 
6.92 
4.39 

4.00 


2.93 
2.95 


4.43 
4.25 


a64 
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MARCH. 

APRIL. 

Stoti-.tiBin  Statei 
and  Territories. 

Date. 

g 

a 

is 

s 

1 

Date. 

S 
S5 

1 

1 

1 

Date. 

c3 

i 

2  • 

Date, 

£ 

h 

SB 

1 

1 
i 

S 

i 

1; 
i 

a 

a 

1 

NKBRASKA. 
Elkhom 

30 

1 

30 

71 

16 
16 
15 

12 
—  1 

Deg. 

2974 
29.7 
29.4 

In. 

"o'm 

9.30 

2 
*> 

2 

90 
86 
91 

5 
5 
5 

26 
22 

50.9 
5L8 
51.6 

In. 

Bellevue 

L37 

GlendAla 

ai9 

Areragci 

29.5 

L48 

51.4 

2LS8 

31 

23,  .TO 
24 
30 

15, 16 

C6 

62 

68 
71 
GO 

14 

1 

13 
1 
3 

25 

44 

40 
42 
26 

■   25 

23 

24 

23 

23,24 

80 

82 
86 
84 
87 

2 

1 
3 
16 

a  17. 

27,28 

31 

45 
45 
47 
34 

UTAH  TERRITORY. 

Great    8alt    Lake 
City. 

CALIFORNIA. 

San  Francisco 

Saoramento 

Montertjy 

44.1 

a73 

49.2 

135 

51.5 
56.f 
55.1 
41.5 

3.59 
2.02 
a  13 
19.05 

S.'i.l 
61.9 
57.4 
44.0 

0.00 

an 

0.99 

Maadow  Valley.... 

a73 

ATarageg 

51.0 

6.95 

54.6 

a5« 

29 
13,24,25 

55 

10 
27 

—  4 
32 

23 

23,24 

72 
56 

4 

12,13 

17 
34 

MONTANA  TER. 

Helena  City 

25.4 

1.76 

38.3 

2.20 

WASHINGTON  TER. 

NeMhBay 

43,0 

17.00 

44.7 

1L70 

MAY 

\ 

JUNE. 

MAINE. 

Btenbon 

12 
12 
12 
12 

69 
80 

eo 

72 

1 
8 
1 
17 
15 
1 
3 
4 
3 

36 
.32 
37 
40 
32 
36 
38 
35 
38 

49.7 
50.7 
53.4 
53.1 

'62*8' 
53.4 
52.0 
53.3 

7.90 

ao5 

3.35 
4.97 
4.83 

's.'eii' 

3.10 
3.51 

26 
27 
26 
26 
26 

26.27 
25 

25,27 
27 

67 
90 
89 
83 
92 
87 
95 
90 
90 

1 

9 

1,11 

1,9 

44 
44 

50 
48 

eai 

63.3 
64.5 
62.5 

2.45 

Lee 

West  Water ville... 
Oardiner  ......•..• 

4.30 

Webster 

12 
13 
12 

12 

75 
82 
80 
79 

1 
9 
1- 

1 

48 
47 
46 

48 

63.5 
66.3 
63.7 
6L8 

Standiih 

4.55 

4.20 

Comiiihville 

4.98 

ATerageii 

52.3 

4.70 

eai 

4.16 

20 
13 
12 
12 
12 

77 
82 

80 
8J 
81 

o 

8 
2 
7 
15 

90 
29 
38 
41 
32 

25 
26 
25,26 
25 
25 

85 
92 
90 
94 
94 

38 
38 
46 
50 
40 

NEW  RABIfSUIRE. 

Stratford 

47.1 
50.7 
54.1 
5.5.7 
53.3 

3.72 

'.i*46' 

3.25 
a  75 

61,5 
6a6 

4.87 

Shelbume . ........ 

North  BamBtottd... 
Concord 

6a8 

66.5 

2.00 

Claremont 

aeo 

52.2 

3.63 

64.6 

3  49 

10,11 

•         20 

15 

12,20 

20 

12,19.20 

20 

80 
77 
80 
74 
86 
85 
81 

15 

1 

1,15 

1, 2, 3 

1,3 
3 

18 
29 
31 
36 
31 
35 
40 

VERMONT. 

Lunenburg 

Cruftbbury 

Raodoloh  ......... 

45.1 
46.8 
50.1 
51.9 
49.0 
52,8 
53.0 

3.00 
3.15 
1.87 
2.05 
2.22 

a25 

25 
25 
25 
25 
26 
25,26 

84 
90 
&■> 
94 
100 
92 

3,30 

40 
37 
43 
44 
40 
51 

61.3 
64.7 
66.2 
66.1 
67.6 
65.7 

2.70 
354 

M'.ddlvbury 

Brandon  

392 
&93 

Bamet 

4.7S 

Wilmington 

Avoraffef 

49.8 

2.59 

6&1 

4.03 
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Station.^in  States 
and  Territonen. 


.  MASSACHUSETTS. 


Topgfield 

JLawrtfnco 

Georgetown 

Newbury 

Kortb  Billorlca... 

New  Bedford 

Worcentor 

Mendon 

Amherst 

Springfield 

We*ttield 

Richmond 

Wmiama  CoUege  . 


Ayersfei 

RHODK  ISLAND. 


Kewi>ort 

CONNECTICUT. 


Pomftret 

Columbia . . . 
Hlddlotown  . 
Coicbrook  .. 
Qroton 


Arerages... 

NEW  TORE. 


Moriches 

South  Hartford 

Troy 

Germantown 

FishkiU 

Gammon's 

Throg's  Neck 

Whit©  Plains 

Deaf  and  Dumb  In. 
Columbia  College.. 

Fiaibuih 

Newburgh 

Qouremeur 

Korth  Hammond . . . 

Soatb  Trenton 

Oneida 

DepanvUle 

Oswf  go 

Palermo 

Skaneateles 

Bald  wingyille 

Nichols 

Geneva  

Bochester 

Bochvster  Univer'ty 
LattlH  Genesee.. 
Buffalo 


Arerages 

KEW  JEESKY. 


Paterson 

Newark 

New  Brunswick . 
Trenton 


Date. 


J3 
13 


26 


19 
12,20 
12 
10 
12 
20 
19 
13 
16,21 
13 


12,16 
20 


10,11 
20 
20 
20 
'20 
20 
12 
20 
20 
20 
20 
20 
•    19 


S3 
J 

s 


77 


71 


Date. 


1 

1 

2 

2 

1,2 

1 

24 

3, 7, 15 

1,15 


De, 


2 

3 

3 

3,4 


1,3,4 
5 
1 
3 
3,4 
o 

2 
2 
2 

2 


15 
4 
1 

2,3,14,17 
1 
2.3 
14 
3 
3 
1 
2,3 
3, 4, 6, 15 


42 


55.6 
5a9 


55.1 
55.3 
53.6 
54.2 
54.4 
5^1.6 
53.7 
54.3 
57.9 
52.3 


«1.3 


In. 
5.34 
4.65 


4.02 
5.33 
5.05 
4.48 
5.86 
5.54 
6.82 
3.38 


5.05 


54. 4     4. 50 


57.0 
56.9 
52.7 
53.5 


5.81 


5a7 
59.9 
58.2 
55.9 
56.7 
54.0 
52.8 
55.2 
56.5 
57.6 


5a3 
51.5 


50.7 
52.4 
50.2 
51.3 
49.7 
51.7 
50.3 
54.4 
51.3 
52.4 
52.4 
49.1 
50.0 


6.62 
1.06 
2.43 
4.30 
4.63 
4.44 


4.46 
3.59 


4.40 
3.06 


4.21 
4.37 
3.74 

2.88 
2.70 


2.27 

2.90 
2.90 


57.7 
W.4 
59.1 
61.2 


a72 
4.40 
4.30 
4.68 


Date. 


25,26 

26,27 
26 
25 

25,26 
26 
26 
26 

25,26 
26 


26 


26 
26 
26 

26 


§ 


r 


Date. 


25 
25 
26 
25 
25,26 
25. 2C 
25,26 
26,27 
26 
26 
26 
25 
24 
25 
26,27 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25. 
26 


92 
90 
93 

93 
92 
87 

88 
88 
90 
97 


26.27 

25,26,27 

25,26 

26 


94 

89 


87 
95 
97 
91 

86 


95 
93 
93 
96 
90 
92 
90 
87 
88 
92 
92 
93 
87 
88 
91 
90 
84 
86 
91 
92 
86 
96 
89 
91 
91 
92 
86 


91 
89 
92 
93 


49 
47 
47 
48 
48 
50 
51 
49 
48 


69.6 
63.8 
66.0 
66.6 
63.3 
60.2 
66.0 
64.5 
65.8 
65.8 


In. 

2.79 

2.71 


4.00 
3.40 
4.80 
5.66 
4.6tJ 


1 
I.IU 


42 

52 


1 

1,8 

2 

1 
1,9 


52 


48 
50 
52 
51 
45 


0 
2 
1 
1 
1 
1 

10 
1,4 
1,2 

1 
1 
1 

1 

29 
1 
1 
1 
1 
1 
1 
1 
1,19 
1,19 
1 
1 


I 

1 

,2,4,m 
19,20 


68.0 
64.6 


65.8 


66.0 


63.4 
66.9 
69.2 
65.6 


66.3 


56 
53 
53 
50 
53 
50 
52 
56 
54 
54 
48 
55 
50 
42 
40 
42 
46 
46 
39 
50 
42 
45 
48 
52 
54 
40 
48 


53 
50 
56 
60 


69.7 
68.6 
68.7 
67.8 
69.9 
66.0 
67.9 
68.6 
68.6 
68.9 
61.6 
69.0 
64.7 
64.9 
64.5 
65.8 
63.9 
62.1 
6a  4 
64.7 
6.3.8 
66.6 
65.2 
66.2 
66.9 
66.8 
64.0 

6.5.9 


68.8 
67.6 
§9.7 
75.1 


5.31 
4.38 

4.21 
4.13 
5.15 

'i'oi 

'4.*30 
4.16 


2.56 
3.65 
6.71 
6.8J 
4.41 
5.64 


4.38 
2.35 
2.23 
4.40 
4.14 
8.74 
7.14 
10.45 
4.0i 
4.81 
4.80 


4.43 
3. 91 
3.90 
1.75 
2.85 

4.73 


4.69 
2.51 
2.91 
a66 
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MAT. 

Date. 

JUNE. 

Station!  in  States 
and  Territorlof . 

Date. 

Date. 

ri 

a 
i 

£ 

d 

s 

i 

•a 

a 

I 

Date. 

ji 

1 

1 

i 
a 
? 

1 
1 

NEW  JEBSEY— O'd. 

Burlington 

MooroMtown 

Monnt  Holly 

SeavUle 

13 
l.T 
13 

79 
81 

2.3 
.,3 

43 

40 

Deg. 
58.9 
59.0 
58.9 

In. 
4.05 
3.75 

25,26 
26 
26 

ai 

26 
26 

95 

91 
91 
95 
90 

1 
1 
2 
11 
1.2 
1 

56 
.•>6 
58 
57 
57 

7a  5 
71.0 
70.7 
T2.5 
71.7 
71.3 

/a. 

aso 

2.41 

"ieo 

Haddonfielrt 

Greenwich 

13,27 
13 

78 
77 

3 
3 

41 
41 

59.4 
5a9 

5.34 
3.45 

2.47 

2.86 

ATcrag**.. .... 

59  0 

4.16 

70.9 

3.16 

20 
13 
13 
20, 27. 31 
13 
20 
12 
12 
20 

80 

79 

ai 

79 
78 
82 
84 
77 
81 

2 
3 
3 
2 
2.3 
3,23 
1 

15' 
3 

31 
41 
46 
41 
43 
33 
42 
33 
42 

23^25 
26 
26 
26 

25,26 

89 
91 
97 
94 

87 

3.18 

1 
1.2 

51 
57 
58 
55 
55 

PENNSYLVANIA. 

Kycei 

53.0 
59.0 
61.5 

*58."3 
42.2 
59.6 
55.3 
68.8 

3.30 
3.70 
4.63 

'i'ls' 

64.7 
69.5 
7a7 
72.2 
69.0 

8.30 

Fallilngton 

PbUadelpbia 

Oennantown 

Horsham ......... 

2.90 
3.39 

'5.00 

Dyberry 

Nazareth 

'4.'32' 

26 
25,26 
26 
25 
25.26 
26 
26 
26 
25 
24,25.26 
25 
26 
25 
25 
26 

93 
88 
96 
95 
92 
94 
98 
94 
92 
94 
90 
92 
92 
88 
91 

3 

1 
1 
1 
1 

11 
18 
4 

18 
1,29 
16 
18,90 
18 
29 
29 

53 
51 
56 
46 
55 
52 
59 
62 
54 
46 
44 
48 
50 
46 
51 

69.1 
67.8 
72.0 
08.6 
90.9 
70.6 
72.4 
7a9 
69.1 
67.7 
65w7 
66.0 
69.7 

eao 

69.3 

Nonh  WhitchttU... 

ParkeevUle 

Stevonsville 

"a  94 

4.34 

£phrata 

12 
27 
21 
20 
20 
12,20 
20 
20 
20 
20 
18 

83 
83 
85 
83 
85 
86 
90| 

88 
82 
82 

4.^3 
3 
2.3 
3 
1.3 
3 
4 
3 
3 
3 
3 

38 
38 
•40 
43 
28 
28 
30 
32 
33 
30 
33 

.■58.3 
53.4 
64. 9 
02.6 
57.7 
52.7 
53.9 
53.3 
57.5 
56.2 
57.2 

2.92 

i'ii' 

2.98 
3.48 
2.15 
1.44 
1.56 

'lot 

7.31 

Silver  Spring 

Moant  Joy 

Harrisbarg 

Lewiaburg 

Tioga 

*'2.'35 

5.78 

a64 
a45 

Fleming 

4  81 

PennsviUe 

4.38 

Connellaville 

Now  Castle 

Canonsbarg 

"i'ii 

Averages 

56.9 

2.91 

7a5 

4.59 

13 

20 
16,20 
31 
25 
20 

82 

82 
79 
79 
84 
83 

3 

3 
3 
3 
3 
2,3 

43 

42 
42 
45 
45 
40 

DELAWARE. 

Delaware  City 

60.6 

25,26 
25 
27 

90 
90 
92 

3 

18 
19 

59 
56 
60 

MARYLAND. 

Woodlawn 

Oatonsville 

AnnapollH 

60.8 
60.3 
62.2 
60.4 
60.0 

3.96 

4*33" 

4.59 
1.50 

71.4 
71.6 
74.6 

9.35 
**8.'ii 

Stlnlgoes 

Frederick 

25 

91 

29 

50 

77.8 

6.75 

Averages...... 

60.7 

3.60 

73.9 
63.9 

ao7 

20 

20 
19,20 

83 

88 
85 

3 

3,14 
5 

40 

36 
40 

25 

24,25 
12 

89 

94 

91 

29 

29 
17,18,29 

48 

48 
56 

VIRGINIA. 

Wythevllle 

59.5 

WEST  VIRGINIA. 

56.2 
61.0 

LTO* 

67.3 

Taa 

Cabell  C.H 

&10 

Averageit .  r . . .  - 

58.6 

1.70 

6a8 

5,10 

20 

92 

5 

50 

19 

60 
47 

NORTH  CAROUNA. 
\7ilgon 

67.3 

1.85 

ii.V 

4.90 

StateB>'illo 

13,14 

94i 

4.75 



Averages 

67.3 

1.85 

71.1 

4  83 

1,19,20 

•     82 

« 
30 

42 

9,10,U 

88 

19 

44 

QEO^GIA. 

Atlanta 

63. 6« 

6.87 

60.6 

4.80 
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StotioDB  In  States 
and  Torrltories. 


Date. 


Date. 


Date. 


Date. 


I. 
il 


ALABAMA. 

Honlton 


MIBSISSIFrL 


Natchez.. 
Grenada. 


Jackflonrille. 
Gordon 


Areragei. , 

TXXAS. 


Angtin 

Chapel  HIU 

Averages 

ARKAKSAd. 

Helena 

TZNNK8SEE. 


ClarkiTille 

Lookont  Mountain. 


Averages... 

XZKTUCXT. 


liOulnTiUo 

Cbileebarg  ... 
Taylorsville  . . 

Averages.. 

OHIO. 


New  Lisbon 

Bast  Fairfield 

8t«nbeDville 

MUoeniville 

E«st  Cleveland 

Woostcr 

Oalllpolig 

Kclley'n  I^and 

Nonvalk 

Westerville 

KlngRton 

Toledo 

Marion 

Kenton 

Urbana  University. 
Hillsboro' 

Ripi'-y 

Bethel 

Cincinnati 

College  HiU 

Fatro  School 


Averr.gcH.. 

40 


Dtg, 


J>cg. 


Deg,     In, 


28 


86 


30 


54 


70. 9     9. 85 


97 


65 


78.6 


78.6 


29,30 


73.9 
71.6 


72.8 


27 


93 


29 


54 


44 


70.9 


62.9 


62.9 


61.0 
61.3 
63.3 


61.8 


3 
3 
4 
4 
2 
3 
t.3,4 
2 
1 

2,4 
2 
3 

2,3 


56.9 
55.4 
60.3 
47.4 
54.9 
57.0 
5D.7 
56.3 
55.2 
61.0 
60.2 
55.8 
56.5 


53.7 

58.7 


3,4 

4 


57.3 

61.6 
59.4 
58.5 


57.4 


2.95 


2.95 


5.46 
4.05 


4.76 


7.38 


2.11 


1.84 
2.03 
1.21 


1.46 
1.91 
2.50 
1.15 
4.04 


0.73 
3.77 
a  22 
L22 
1.67 
5.38 
3.37 


1.59 
1.11 


0.63 
a  94 
0.88 
1.63 


2.  or 


25 


13 
12,13 


^- 


90 


100 
96 


29 


19,21 
18 


4 

18,29 


24,26 


11,25 
12,24 


94 


29 


19,  .TO 
17 


26 


25 


19,29 
29 
30 


25 
25.26 
13,25,26 
8 

12 

12,25 

23 

23,25 

8,24,26 

8 

12 

24 

24,25 

24 

8,12 

12,25 

24 

8,12 

25 
23 


96 
85 
87 
92 
99 
95 
93 
89 
90 
90 
94 
92 
87 
94 
88 
88 
100 
92 
90 
1)5 
93 


99 
19,28 
18 
18,48 
18 
18 
18 
28 
28 
18 
18 
18 
18 
18 
18 
28 
18 
18 
28 


DAT. 
57 


65 


56 


Dfg> 
7a8 


In, 
&01 


70.0 

5.65 

8L5 
79.1 

4.13 

80.3 

4.13 

81.3 
79.8 

SL15 
4.05 

80.6 

3.10 

76.4 

asT 

71.3 
71.9 

2.84 

7L6 

•  2.84 

72.1 
70.4 
75.0 


6.48 
4.91 
4.07 


72.5 


5.15 


70.4 
67.2 
72.2 
65.2 
08.8 
71.3 
7a9 
69.1 
67.4 
71.2 
71.6 
67.4 
68.6 
75.0 
Q9.3 
69.7 
66.4 
66.7 
72.7 
71.8 
70.9 


11.19 
&43 
7.04 
5.41 
9.80 


3.59 
7.42 
6.23 
5.10 
3.01 
4.69 
4.76 
7.75 
5.54 
4.32 
3.96 
2.38 
4.44 
5.25 
5.25 


6i>.7 


5.68 
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stations  in  gtatei 
and  Territories. 


MXCHIQAM. 


Monroe 

Stato  Afrr'l  College. 

Litchfield 

Grand  Rapids 

Korthport 

BoIIand 

Ontonagon 

Homestead 


Ayerages.. 

IMDLiNA. 


Itichmond 

Aurora 

Vevay 

Splceland 

Madison 

Columbia  City.. 

Merom 

New  Harmony  . 

Arerages... 

ILLINOIS. 


Chicago 

Marengo 

Riley 

Golconda 

Aurora 

Sandwicli 

Ottawa 

Winnebago 

Wyanet 

TUkUwo 

Elmira 

Hcunopin 

Peoria 

Springfield 

Loami 

Dubois 

Hovleton 

Oafesbnrg 

Manchester  .  ... 
Mount  St«rling . 

Andalusia 

Augusta 


Ayerages., 


Manitowoc... 

Plymouth 

Milwaukee ... 

Ripon 

Geneva  

Delavan 

"Waupacca  . . . 
Weyauwega . 
EmbarroHS  . . ., 
Rocky  Run  . . 

Belolt 

Baraboo 

Bay  field 


Ayerages., 


Date. 


19 
19 
19 
2G 
19 
19 
19 
19 

18.19 
19 
19 
19 
19 
25 
19 
18 
19 
19 
19 

18,19 
19 
19 


Deg. 

79 
80 


Date. 


2 
'"2 

"i*2 


1,2 
1, 2, 3, 5 
2 
2 
7 
2 
2,17 
2 


1,2 
2 

1 
1 
2 
2 


1.2 


P. 

h 


Dcg. 
38 
35 


57.1 
54.7 


55.8 
5L8' 
50.*  i' 


53.9 


57. 2<  1. 70 
^1.56 
1.50 
1.70 
1.08 
6.13 


64.4 
59.3 


55.2 
63.1' 


59.8 


54.4 
54.8 
52.2 
68.7 
56.4 
57.9 
58.9 
56.8 
56.8 
59.1 
60.2 
58.0 
f50.7 
58.5 
60.6 
57.7 
60.4 
58.0 
63.6 
62.7 
56.7 
61.2 


58.8 


49.8 
51.6 
51.3 
55.3 
54.9 
54.6 
56.5 
5.5.0 
55.5 
56.0 
57.4 


56.0 


In. 

2.89 
3.46 


2.50 


2.96 


1.08 


2.11 


2.61 


3.30 
1.6i7 
3.19 
2.16 
1.90 
1.90 


1.63 


2.57 


3.10 
2.25 
1.35 
1.24 
4.95 


!.12 


2.40 


1.78 
2.20 
2.64 


2.05 


1.00 
1.G9 
3.70 
0.55 


24 

8, 12, 24 
24 
24 
24 
8 
24 
8,20 


25 
25 
12 
25 
13,25,26 
25 
25,26 
26 


Date. 


24 

11 
25 
8 
24 
25 
25 

11,24 
25 
25 
25 
25 

24,25 
25 
25 
26 
25 
24 
25 
24 
25 
25 


24 
24 
24 
22 
11,24 
11,24 
24 
24 
24 
24 
24 
24 


1.95 


S 

e 

S 
g 


Drg. 
88 
86 
91 
90 
88 
94 
84 
86 


90 

28 

100 

29 

99 

29 

96 

18 

91 

17 

96 

18,28 

91 

18 

94 

18 

100 
91 
92 
95 
90 
95 

101 
90 
92 
99 
92 
92 
92 
94 
96 
88 


Date. 


18 

17 

19 

19 

28 

28 

28 

16 

I 

16 

1 

1 

17,18 

2, 17, 18 

28 

29 

29 

16 

16,18 

16,18 

19 

16 


1 
16 

1 
18 
17,18 
17 
11,17 
27 
18 
16 

6 
16 


\ 


S5 


60.2 

66.5 


6a8 
53.8 
60.3 
60.1 
65l4 


&i.9 


G9.1 
71.8 
77.8 
71.  .-^ 
7W.4 

cai 

70.1 
74.0 


72.7 


70.7 
6^5 
60.4 
70. 2 
6&9 
66.4 
69.0 
68.2 
68.4 
69.3 
fi9.8 
67.0 
70.9 
69.8 
71.1 
64.1 
73.0 

ee.7 

72.1 
7a  7 
75.6 
72.8 


70.1 


62.2 
65.0 
64.5 
68.3 
67.7 
66.9 
68.6 
68.4 
65.5 
67.4 
68.5 
69.0 


66.8 


4.80 


4.49 


4.82 
a  10 
5.28 
4.«) 
2.56 
3.06 
3.30 
2.20 


a  57 


ass 
a67 

2.60 
2.34 
5.29 
1.57 
4.45 
2.79 

'aS 
'i'ea 
'i'eo 

&49 

5.75 
a83 

L22 


1,74 

a» 


5.29 
6.00 
6.18 


2.iS 


5.05 
&50 

2,81 
5.50 


4.94 


HETE0B0L06T   OF   1806. 
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StAtionv  in  Statei 
and  Territoriee. 


Date. 


Date. 


Date. 


Date. 


a 

S2 


iniVNESOtA. 


Beaver  Bay . 

Afton 

8t.  Patd 

M  ioneapolii . 
ForertCitT.. 

Sibley 

New  Ulm  . . . 


ATeragei. 


17 
19 
19 
19 
25 
25 
18, 19, 25 


93 

87 
87 
88 
85 


1 
1,2 
1 
1 
1,3 
1 
1 


IOWA. 


Clinton. 


Lyons 

iMvenport .... 

Dolraqne 

Musoatine , 

Fort  Madison.. 

Montioeilo 

Ceree 

M  anoheater  .  . . , 
Mount  Vernon . 

Iowa  City 

Independence . , 

Waterloo 

Quage 

lowaFalLi.. .. 

Del  Molaei 

Fontanelle 

Harrii  Grove.. 

Areragei.. 


18, 


18, 


18, 


MISSOURI. 


St  LouUl 

St.  Louis  Unlver'ty 

Allenton 

Union 

Athens 

Canton 

BoUa 18 

Harriionyille 19 


12,18,19 
19 
19 
12 
18 


Averages.. 

KANSAS. 


Leavenworth  .  . 

Olathe 

Atchison 

Bute  Agric  College 

Burlington 

Conncu  Qrove.. 


Averages... 

KKBRASKA. 


Elkhom . . 
Bellevue . 
Glendale . 


Averages.. 


18,25 
25 
11,17,19 
18 
25 
18 


2,7 


16 
1 
2 
2 
1 

31 
2 
2 
2 
2 
2 
1 
2 

31 

1,2 

2 


93 


14 

1,2 

29 

2,28 

2 


1 

1,29 

1 


31 
31 
30 
32 
30 
34 


Dig. 
48.3 
56.7 
54.8 
58.7 
59.0 
59.0 
61.4 


56.8 


60.1 

61.1 
57.8 
59.0 
59.3 
60.6 
56.9 
51.3 
56.3 
58.2 
59.2 
5a7 
56.6 
57.6 
5a7 
61.8 
58.^ 

5a2 


5a3 


64.2 
65.4 
59.9 
63.4 
62.3 


61.9 
61.4 


62.6 


60.8 
6L2 
60.4 
61.9 
62.4 
59.0 


73.1 


61.3 
60.7 
60.9 

60.7 


In, 

1.02 


0.39 
0.65 
0.00 
0.03 
0.35 


0.41 


2.C5 

1.87 
4.80 
1.91 
1.18 
3.16 
3.16 


1.13 


1.59 
2.20 


1.95 
a  75 
3.56 
a  12 


2.15 


2.24 
2.27 

ao4 

2.50 

o.rj 

SL13 
2.85 
5.42 


2.65 


6.04 
4.30 


2.83 
3.14 
7.60 


4.78 


1.91 
1.85 


87 
89 
84 


3,25 
25 


22,24 
25 
24 


25 
24 
24 
24 
24 
24 
24 
24 
24 
23,24 
24 
25 
25 


25 

25 

7,25 

25 


26 


24,25 

25 

24,25 


11 
16.18 
16,18 

17 


Deg. 
40 
51 
5L 
51 


90 


16, 17, 

18,29 

18 

18 

1 


18 
16 
16 
16 
16 
18 
17 
28 
17 
18 
28 
16 
9,28,29 


17,18 

18 

18,19,29 

17,28 

17,30 


5 

4, 6, 17 

16 


49 
51 


50 

50 
52 
52 


54 
48 
44 

48 

49 
48 
47 
48 
M 
34 
48 
52 
46 


58 
59 
47 
56 
58 


50 
52 


47 

51 


54 
54 

50 


52 
50 
46 
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Stations  tn  States 
and  Territories. 


Date. 


Date. 


a 
I 


Date. 


I 
1 


Date. 


MICHIGAN. 


Monroe 

State  Art'I  College. 

Litchfield 

Grand  Rapids 

Korthport 

Holland , 

Ontonagon 

Homestead 


Areragei.. 
niDliNA. 


Bichmond 

Aurora 

Vevay 

Sptceland 

M  adbon 

Columbia  City.. 

Merom 

New  Harmony  . 

ATeragei... 

ILLINOIS. 


Chicago 

Marengo 

Riley 

Qolconda 

Aurora 

Sandwich 

Ottawa 

Winnebago 

Wyanet 

TbkUwa 

Elmira 

Honnopln 

Peoria 

Springfield 

Loami 

Dubois 

Hoyleton 

Oafesburg 

Manchester  .  ... 
Mount  Sterlfaig . 

Andalusia 

Augusta 


Ayeragei... 

WISCONSIN. 


Manitowoc 

Pl3rmouth 

Milwaukee 

Ripon 

Geneva  

Delavan 

Waupacca 

Weyauwega  ... 
Embarrass  . .  ^. . 

Rocky  Run 

Belolt 

Baraboo 

Bayfield 

AFcrages... 


Deg. 

79 
80 


1 

1,2 


Deg. 
38 
35 


Dtg. 

57.1 
54.7 


In. 
2.89 
3.48 


19 
19 
19 
2G 
19 
19 
19 
19 

18,19 
19 
19 
19 
19 
25 
19 
18 
19 
19 
19 

18,19 
19 
19 


12 
19 
9,20 
19 
19 
19 
19 
19 
19 
19 
19 


2 
"2 
*i,'2 


2 
2 

2 

3 

28 

1,2 
1,2,3,5 
2 
2 
7 
2 
2,17 
2 
2 
1 
2 

1,2 
2 
1 
1 
2 
2 


1,2 


1,2 


55.8 

si's' 
50*  i' 


2.50 


53.9 


2.96 


57.2 


64.4 
99.3 


36 


55.2 


I  1. 70 
^1.56 
1.50 
1.70 
1.08 
6.13 


45 


63.1 


1.08 


59.8 


2.11 


54.4 
54.8 
52.2 
68.7 
56.4 
57.9 
58.9 
56.8 
56.8 
59.1 
60.2 
58.0 
60.7 
58.5 
60.6 
57.7 
60.4 
58.0 
63.6 
62.7 
56.7 
61.2 


2.61 


3.30 
1.67 
3.19 
2.16 
1.90 
L90 


1.63 


L57 


3.10 
2.23 
1.35 
1.24 
4.95 


L12 


,,58.8 


49.8 
51.6 
51.3 
55.3 
54.9 
54.6 
56.5 
5.5.0 
55.5 
56.0 
67.4 


1.78 
2.20 
2.64 


2.05 


1.00 
1.69 
3.70 
0.55 


24 


72 


28 


24 

8, 12, 24 
24 
24 
24 
8 
24 
8,20 


Dfg. 
88 
86 
91 
90 
88 
94 
84 
86 


24 
11 
25 
8 
24 
25 
25 

11,24 
25 
25 
25 
25 

24,25 
25 
25 
26 
25 
24 
25 
24 
25 


56.0 

54.5  1.95 


24 
24 
24 
22 
11,24 
11,24 
24 
24 
24 
24 
24 
24 


25 

PO 

25 

100 

12 

99 

25 

D6 

13,25,26 

91 

25 

96 

25,26 

91 

26 

94 

28 
29 
29 
18 
17 
18,28 
16 
18 


100 
91 
92 
95 
90 
95 

101 
90 
92 
99 
92 
92 
92 
94 
96 
88 
98 
88 
93 
93 
93 
87 


18 

17 

19 

19 

28 

28 

28 

16 

I 

16 

1 

1 

17,18 

2, 17, 18 

28 

29 

29 

16 

16,18 

16,18 

19 

16 


1 
16 

1 
18 
17,18 
17 
11,17 
27 
18 
16 

6 
16 


46 


Deg. 
60.2 

OS.  5 


60.8 
53.8 
66.3 

6ai 

65.4 


6-1.9 


0.1 
71.8 
77.8 
7L.1 
TR.4 

cai 

12,1 
74.6 


72.7 


70.7 
66.5 
6(14 
76.2 
66.9 
68.4 
69.0 
68.2 
6a4 
69.3 
fl9.8 
67.0 
70.9 
69.8 
71.1 
64.1 
73.0 
68.7 
72.1 
76.7 
75.6 
72.8 


70.1 


62.2 
65.0 
64.5 
68.3 
67.7 
66.9 
®-6 
68.4 
65.5 
67.4 
68.5 
69.0 


Ik. 
a  2! 


4.80 


4.49 


4.e> 

.1.10 
5.28 
4.M 
2.56 

aos 

3.30 
2.20 


a  57 


ass 

a67 

2.60 
2.34 
&29 
1.57 
4.45 
2.79 

*2."» 

*2.'ei 

i'eo 
e.49 

5.75 

ass 

1.22 


L74 

aao 


Sl29 
6.00 
6.18 


2.22 


5l05 
6.50 

2.81 
5.50 


6&8       4.94 


HBTEOROLOGT  OF   1866. 


6! 


Meteorology  of  1866— Gontinaed. 


SUtions  In  Statci 
and  TerritoriM. 


Date. 


Date. 


DAte. 


DAte. 


a 

02 


S 

a 

I 


mUNESOtA. 


Beaver  Baj . 

Alton 

St.  Pan! 

MinneapoUi . 
Forert  City.. 

Sibley 

New  Ulm  . . . 


ATora^ef.. 

IOWA. 


17 
19 
11» 
19 
25 
25 
18, 19, 25 


^- 


1 

1 
1 
1,3 
1 
1 


Cliatoa. 


LyoDi 

Davenport .... 

Dniraqae 

Mugoatlne 

Fort  Madison.. 

Montioello 

Ceres 

Manchester .  . . 
Mount  Vernon. 

Iowa  City 

Independence . 

Waterloo 

Quge 

Iowa  Falls 

Des  Molaes 

Fontanelle 

Harris  Grove.. 


18, 


18, 


18, 


90 


2,7 

2 
16 
1 
2 
2 
1 

31 
2 
2 
2 
2 
2 
1 
2 
31 
1,2 
2 


ATcra^es... 

lOSflODRL 


St  Louis 12.18,19 

St.  Louis  Univer'ty  19 

Allenton 

Union 

Athens 

Canton 

Bolla 

Harrisonrille... 


Averafes 

KJkNSAS. 

Leavenworth 

Olathe 

Atchison 

State  Agrie.  College 

Borlinffton 

Conncu  Qrove.. 


Arera^s... 

NEBRASKA. 


Elkhom . . 
Bellevue . 
Glendale . 


Areragos.. 


18,23 
25 
11.17,19 
18 
25 
18 


14 

1,2 

29 

2,28 


1 
1,29 

1 


32 
31 
31 
30 
32 
30 
34 


D9g. 

48.3 
56.7 
54.8 
5a7 
S9.0 
59.0 
61.4 


56.8 


61.1 
57.8 
59.0 
59.3 
60.6 
56.9 
51.3 
56.3 
58.2 
59.2 
5a7 
56.6 
57.6 
5a7 
61.8 
58.?» 
58.2 


58.3 


64.2 
65.4 
59.9 
63.4 
62.3 


61.9 
6L4 


62.6 


60.8 
6L2 
60.4 
61.9 
62.4 
59.0 


73.1 


61.3 
60.7 
6a2 

6a7 


In. 

1.02 


0.39 
0.65 
0.00 
0.03 
0.35 


0.4L 


2.65 

1.87 
4.80 
1.91 
1.18 
3.16 
3.16 


1.13 


1.59 
2.20 


1.95 
0.75 
3.56 
0.12 


2.15 


2.24 
2.27 
a04 
2.50 

o.rj 

2.13 
2.85 
&42 


2.65 


6.04 
4.30 


2.8.T 
3.14 
7.60 


4.78 


1.91 
1.85 


1.88 


87 
89 
64 


3,25 
25 


24 

22,24 
25 
24 


25 
24 
24 
24 
24 
24 
24 
24 
24 
23,24 
24 
25 
25 


25 

25 

7,25 

25 


24,25 

25 

24,25 


11 
16,18 
16,18 

17 


40 
51 
51 
51 


16 


16. 17, 

18,29 

18 

18 

1 


18 
16 
16 
16 
16 
18 
17 
28 
17 
18 
28 
16 
9,28,29 


17,18 

18 

18,19,29 

17,28 

17,30 


91 


Deg. 
5a2 
65.7 
64.0 
67.2 


49 
51 


50 

50 
52 
52 


58 
59 
47 
56 
58 


54 
54 

50 


5 

4, 6, 17 
16 


52 
50 
46 


66.4 
69.6 


65.2 


69.3 

69.7 
66.4 
68.8 


71.7 
69.7 
67.5 

as.0 

6&0 
67.9 
67.6 
65.3 
67.8 
64.7 
68.1 
69.0 
65.9 

67.6 


74.3 
7.\3 
68.7 
72.8 
74.5 


70.8 
67.1 


7L9 


69.3 

70.5 


71.8 
71.7 
66.6 

70.0 


68.7 
68.3 
68.0 

68.3 
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MAT. 

JUNE. 

btatioDH  In  State* 
and  TfiTitoriou. 

Dato. 

Date. 

a 

1 

1 
1 

Date. 

1 

Dato. 

Minimum  tempera- 
ture. 

Moan  tomperatnrc. 

1 
B 

1 

UTAH  TERRITOIIY. 

OrcotSaltLakcCity 
Wnntship 

17 
17 

Deg. 

82 
d2 

8 
25 

34 

56.3 

In. 

'^ 

92 

7 
6 

36 

65.4 
54.8 

/a. 
5.34 

AveragoR 

57.5 

6ai 

5.34 

16 

16 

16 

15,16 

71 

91 
77 
85 

5 

5 

4.5 

4 

46 

45 
47 
35 

26 
30 

80 

06 
84 
97 

i;8,io. 

11,16.17, 
21,22,23, 
28 

8 
6,7,11,19 

7 

53 

55 
53 
40 

CALIFORNIA. 
Son  Fraodsco 

Sacramento 

Monterey 

54.3 

63.1 
52.7 
54.0, 

0.00 

2.25 
0.80 
2.95 

57.6 

72.  2 
63.9 

ai5 
a  10 

Ol14 

Meadow  Valley.... 

L75 

Averages 

56.0 

1.50 

62.6 

a54 

ORZOOX. 
Albany  

5.34 

CoryaUiB 

31 
27,30 
27,29 

92 
78 
64 

13 
3 
11 

47 
36 
45 

23 
8 

65 
62 

1.8.6 
3 

30 
36 

' ; 

MONTANA   TER. 

Helena  City 

41.3 

4.30 

6a3 

3.50 

WASHIlfGTOW  TER. 
NeeahBay 

50.1 

■  * 

6.20 

54^ 

7.50 

JULY. 

AUOUJ 

JT. 

MAINE. 
Steuben 

13 

7, 8,  i:i 

12 

7,17 

J7 

17 
7.8 
17 
17 
17 

90 

88 
88 
91 

89 
97 
90 
98 
93 
96 

19 
19 
22 
19 

19 

55 
54 

57 
58 

58 

74.6 
66.7 
69.1 
72.2 

6a5 

4.30 
3.75 
5.45 
2.90 

a  01 
3.30 

*2.'57* 

3.40 
2.14 

3 
13,14 
12,13 
12, 13 

3,4,12 

15 
82 
76 
80 

75 

24 

25 

21.27 

16,20,24, 

25 
24,25 

48 
48 
50 
54 

53 

57.3 
64.0 
61.3 
64.4 

63.3 

4.31 

Lee 

Barnard 

a89 
7.11 

WestWaterville... 
G  ardiner 

4.80 
&50 

Liitbon 

5.67 

Webster 

19 
19 
23 
23 

57 

58 
57 
58 

71.2 
74.3 
71.6 
73.5 

12 

78 

26 

49 

62.9 

StandiBh 

Comisb 

o 

18 

82 

81 

21,26 
23 

50 
52 

62.4 
64.5 

5.40 

Cornlshvllle 

5.91 

71.1 

3.42 

62.5 

4.95 

16 

16 

16,17 

16 

88 
96 
96 
95 

20 

2 

23 

1 

52 

48 
58 
50 

2 

12,28 

12 

2 

80 
80 
85 
84 

17,21 

25 

23,24 

18,24 

43 
42 
52 

50 

N.  HAMPSHIRE. 
Stratford 

67.2 

6.68 

59.2 
6a9 
e.'i.O 
64.0 

5.00 

•Sbelbume 

North  Bumstcad. . . 
C'luremont 

73.4 
73.0 

3.54 
4.97 

a  51 
5.97 

Averaffes 

71.2 

5.04 

62.3 

4.83 

1 
2 

2 
2 

3 

88 
78 
82 
78 

86 

16,17.20 

17,24 

17 

16,17 

n 

45 
46 
44 

48 

46 

VERaiOXT. 
X-unonburir  . 

60.9 
07.8 
67.2 
6L9 

64.9 

&00 

Craft«bury 

Kandolpb ....  ..... 

16 

16 

16,17 

16 

86 
98 
88 

96 

1,20 

23 

1, 18, 19, 

20 

18 

54 
63 

58 

56 

67.0 
71.2 

7a  8 

72.1 

5.62 
2.81 
5.39 

2.07 

5.55 
2.80 

Mlddlebury 

Brundon  

a  17 

a38 
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Stations  in  States 
on^l  Torritorie*.  * 


Date. 


t 

a 

1 


Date. 


I    3 
s 


Diit^ 


Date. 


a 
•a 


VERMONT— Cont'd, 

Barnet 

Wilmington 


11X3 
04 


Averages. 


50 


74.4 


I  A. 
4.50 


52     72.0 


71.3 


^m 


MASSACHCSETTS. 

Kingston 

Toptfield 

Lawrence 

Mewbury 

North  Billeiica..'. 

New  Bedford 

Woroenter 

Lnnenburg 

Mendon 

Amhenrt 

Springfield 

Bichmond 

WilUama  College. 


Averageg.. 


17 
17 
Iti 
17 

16,17 
IG 

16.17 


102 
1»7 
9.'i 
W) 
98 
94 
94 


19,2:) 

I 
1   • 

2  22 
1   I 

1,2;.' 


16 
16 

16,17 
17 

16,17 


92 
94 
103 
94 
91 


1,21 
18 
1 


74.0 
74.9 
72.4 
73.6 
74.2 
72.1 
73.7 


73.1 
72.9 
74.1 
74.7 
69.3 


6.75 
5.64 
4.67 


1.76 
3.78 


4.75 
4.02 
3.00 
2.71 
a  70 


RHODE  ISLAlVD. 
Newport 


CONNECTICUT. 

Pomfiret j    16,17 


Golnmbia. . 
Middletown .  . 
Colebrook  . . . 
Qroton 


Averages... 
NEW  yoKK. 


17 
16, 17 
15,16 

16 


Moriches 

South  Hnrttord  . . . 

Troy 

Germantown 

Pishkill 

Garrlaon's 

Throg'sNock 

White  Plains i 

Deaf  &:  Dumb  luBt'n! 
Columbia  College  . 

Platbush 

Kowburgh 

Gouvenieur 

North  Hammoud .  - 

South  Trontou 

Oneida 

Jlouseville 

Depnuville 

Oswego 

Palermo 

BaldwinsviUe  .... 

Skancntvies 

Nichols 

Geneva 

Rochester 

Rochester  Unirers'y 
Little  Gencsoo . . 
Buffalo 


13,16 

16,17 

16,17 

16 

17 

17 

17 

,  13, 15 


Averages.. 


17 

13,17 

17 

16,17 

13,16 

17 

16 

16 

17 

15,16 

16 

15 

15 

13 

16 

16 

16 

14,15 


90 


91 
100 
100 
92 
92 


21,22         58 


21 

22 

1,27 

1,2 

1 


102 
97 
96 
102 
100 
98 
99 
92 


1 

19 

1,31 

1 

1,29 

1 

1 

1.4 


99 
98 
99 
90 
92 
91 
90 
90 
88 
ftS 
94 
87 
93 
100 
94 
96 
95 
94 
87 


21 

1 
1 
1 
1 
19 
29 
1 
1 
1 
1 
1,21 
1 
1 
1 
I 
1 
1 
9 


73.3 

4.06 

71.1 

L«l 

71.5 

asB 

76.2 

75.7 

4.01 

72.6 

77.0 

i'ao 

74.6 

3. 31 

65 


7a  6 
7&7 
75.6 
77.9 
72.5 
74.0 
75.9 
77.0 


79.0 
79.2 
76.8 
71.7 
72.7 
72.5 

7a  7 

7L4 
71.2 
7a  9 
72.0 
7a  5 
7a  2 
73.2 
73.8 
7a  0 
74.3 
71.1 
73.0 


5.47 
2.46 
a85 
LIO 
a  40 
a83 


1.67 
a32 
4.10 
2.45 
a  21 
5.07 
5.78 
4.47 
a  01 
2.33 
2.80 


2.07 
1.36 
1.36 
1.83 
1.47 


1,18 

1 

1 

I 

17,18 

1 


1,2,18 

1,4,31 

2 


2 
2 
1,2 
2 
2 
5 
2 
2 

2 

3 
12 

1 
12 

1 
12 
12 
12 
12 


Deg. 

87 

85 


8,18 
12 
18 
3, 12, 18 
13 
12 


T(L  6  I  a  16 


15,17, 

21,28 

26 


Deg. 
r»4 


25 
24 

21.23 
124 

21,25 
23 

23,24 


25,26 


83 


24,25 


23 
25 
25 
24.25,26 
23,25 


25 

23,25 

J23 

25,26 

25 

24 

9, 16, 24 

;5,'«6,27 

12 

16 

16 

16 

16 

16 

23,25 

23 

16 


50 


52 
52 
52 
50 
50 
53 
52 
48 
50 
48 
44 
44 
49 


17,25 
16 
24 
24 
17 


52 


50 
50 
53 
50 


51 
51 
53 
51 
54 
93 
57 
55 
54 
40 
44 
42 
50 
44 
48 
50 
45 
48 


46 

51 
50 
48 
41 
49 


630 
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JULY. 

AUGUST. 

StaUoni  in  Stateg 
and  TerritorieM. 

Dato. 

|i 

Date. 

1 

i 

1 
i 

I 

1 

1 

Date. 

\ 

Date. 

i 

g 

S 

s 
g 

1 
g 

1 
1 

NEW  JERSET. 

Pat«non 

17 
17 
17 
17 
17 
16 
17 
18 
17 
17 

99 
101 
99 
97 
102 
98 
99 
102 
94 

1 
1 

11 
2 

2 
2 

54 
61 
64 
62 
61 
62 
60 
62 
62 

Deg. 
75.0 
76.1 
76.7 
81.7 
75.9 
7a2 
7a  8 
79.4 
78.5 
77.1 

In. 
4.85 
1.84 
2.91 
4.26 
2.90 
2.07 

i'eo* 

2.26 
2.71 

1,2 
1 
1 
2 
2 
2.8,31 
2 

"4- 

86 
87 
86 
64 
85 
84 

25 
25 
25 
24 
25 
23 
25,26,27 

49 
53 
57 
52 
56 
54 

Dcg. 
66.8 
67.3 
187.1 
T2.7 
67.6 

7a  1 

7L9 

6.36 

Newark 

5.35 

New  Bnmswiok  . . . 
Trenton 

7.07 
4.80 

Borlington 

Moorestown 

Mount  HoUy 

Seavilla.... 

3.90 
2.73 

Baddonfleld 

Greenwich 

2 
9 

88 
83 

24 
17 

55 
55 

69.9 
69.9 

2.78 
SL81 

ATeragei 

77.5 

2.93 

GB.2 

4.47 

14 

16,17 

17 

17 

16,17 

16,17 

16 

16,17 

17 

16 

97 
98 
100 
101 
96 
96 
98 
95 
101 
98 

1 

2 

21 

1.21 

1, 10, 21 

1,2 

4 

1,2,11 

1,11 

1 

47 
6.) 
65 
63 
63 
46 
60 
54 
64 
55 

31 
2 
1,2 
1,31- 
2 
7 

31 
1 
2 

18 
3 

31 

31 
1 
1 
0 

17 
31 
31 
31 
18,31 

87 
84 
87 
86 
82 
77 
89 
85 
88 
83 
88 
86 
86 
85 
87 
84 
86 
82 
82 
76 
82 

25 
26 
24 
17 
24.25 
17,21.26 
25 

25 
26 
25 
25 
27 
26 
23 
17,21 
17,26.27 
25 
17 
17 

40 
55 
58 
65 

53 
41 
49 
45 

54 
42 
49 
50 
52 
53 
55 
50 
44 
42 
48 
44 
48 

i 

FINNSTLYAKIA. 
Ktom 

74.2 
77.0 

8a  7 

79.1 
75.8 
69.3 
76.6 
75.3 
79.5 
74.1 

2.30 
2.80 
2.51 

*i.'96' 
i.44' 

aoo 

62.6 
68.0 
72.5 
70.0 
67.3 
63.9 
66.7 
66.3 
7L3 
63.9 
6&5 
68.7 
68.0 

6a4 

7LS 
65.9 
64.1 
62.1 
64.9 
64.3 
65.9 

ar. 

FaUiincton 

Philadelphia 

Gannantown 

Horsham 

4.6C 

Dyborry  ,...• 

nSSS::..:::::. 

Korth  WhltehaU... 

ParkaivlUe 

SteTenfTille 

RMdlng 

ao9 

Ephrata 

SilTer  Spring 

Mount  J07 

Harrhiburg 

Lewisborf 

Tioga 

16,17 

16 

7,16 

16 

16,17 
16 

15,16 
16 
16 
16 

99 
100 
94 
96 
98 
100 
94 
92 
94 
95 

1 
17 

51) 

68 
58 

'77.6' 
73.9 
81.6 
76.5 
74.4 
T2.4 
74.8 
74.9 
74.9 

1.70 

■i.*43* 
3.78 
2.63 
4.15 
5.25 

a73 

"i"70 

S.34 

2:1 

1 
1 
1 
1,10 
1 

61 
54 

44 
61 
55 

5« 

4.31 
4.25 

PennfyiUe 

Oonnellfyille 

NewCaitle 

Canonsbnrg 

5.68 

"aii 

1       ATaraavi 

75.9 

2.81 

66.9 

a78 

1       *»▼««■»«• 

17 

16,17,18 

17 

17 

97 
93 
97 
96 

0 
10 
1,2 
1,2 

63 
60 
67 
62 

2 

2 

2.9 

1.2.15 

86 
82 
86 

65 

23 
25 
17.24 
24,25,26 

55 
51 
54 
50 

MABYLAITD. 

Woodlawn 

CatonsTiUe 

^nn*polif  - » . , . 

75.1 
7ft  6 
79.9 
76.5 

2.90 
6.06' 

aoo 

7ai 

67.5 
72.7 
68.2 

aoo 
aii 

Proderiok 

2L50 

Atotmm 

77.0 

3.99' 

69.6 

a20 

16 

6,8,14,13 
15 

96 

98 
91 

1 

1 
2 

54 

54 

62 

12 

1 
1 

88 

96 
85 

TntaiNiA. 
Wytharffla 

73.7 

73.9 
76.1 

iio* 

26 
27 

46 

51 

WEBT  YXROINIA. 

65.7 
69.2 

Cabeu£.H 

a  10 

75.0 

6.70 

C7.5 

a  10 

17,18 
19 

96 
101 
89 

1 
31 
3 

50 
71 
69 

2 
9 

93 
96 
84 
95 

6 

S4,25 

24 

21,94 

52 
60 
62 
59 

NORTH  CAROUNA. 
Statofville 

73.2 
89L1 
79.3 

2.23 
6.64 

*76.*0* 
74.7 
75.0 

2.tX) 

Wilnon 

a  06 

Oxford 

Raleigh              .... 

1  80 

78.2 

4.44 

. 

75i2 

2.39 

1 

\ 

\ 

\ 
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JULY. 

AUGUST. 

stations  in  St^tei 
and  Territories. 

Date. 

i 

h 

Date. 

1^ 

1 

1 

1 

Date. 

1 

u 

1 

Date. 

S 

aiORaiA. 
Atlanta 

18,19 

22,^24, 
9 

18 
27 

92 

93 
95 

1 

10 
1 

1 
1 

72 
65 

60 
55 

73i8 

7a. 
1.27 

8,9 

12 
8 

94 

97 
98 

21,24.25, 
26,27 

6 
26 

Btg. 
59 

67 
61 

I 
T 

ALABAMA. 

Uonlton 

79.8 

3.02 

Green  Springs 

71 

Areraces 

8a2 

3.02 

71 

11 
8,9,12 

10 

1 

1 
8 

91 
92 

95 

96 
96 
98 

25 
25 

17,18,27, 
29 

30 
28 
25 

63 

58 

72 

68 
68 
Gl 

mssxssiPPL 
Katehes 

R 

Qrenada 

FLORTDA. 
Lake  CStr 

Rl 

28,29 
28 

96 
96 

14,15 
1.2 

71 
70 

TXZAS. 

Austin 

81.3 
77.3 

4.34 
2.90 

8( 

Chapel  Hill 

ICanfnifui 

7! 
7 

Averaffes-  r  •  -  - 

74.3 

3.62 

T 

26 

15 
19 

98 

90 
102 

2 

1 
2 

65 

60 
71 

8,12 

12,13 
8,13 

98 

93 

105 

24 

25 
27 

60 

51 
57 

AKKANSAS. 

Belcna 

81.6 

a20 

T 

TSNNXSSU. 

ClarksTille 

liOolMttt  Mountain. 

77.4 

8a5 

4.93 

T 
T 

AT^praffwi 

80.5 

4.93 

T 

15 
15 

15 

93 
94 
95 

1 
1 
1 

53 
54 

66 

12 
12 

91 
90 

24,26 
24 

43 
42 

KEirrUCKT. 
Ixmiirille 

77.4 
*86'4* 

8..Tr 

9.96 
6.23 

7 

ChUesbunf 

TaylorsviUe 

ATeraces...*'. 

78.9 

a  19 

7i 

26 
16 
16 
15,16 
16 

98 
91 
95 
96 
95 

1 

1 
1 

10 
9 

61 
59 
60 
55 
58 

13 
6,31 
31 
18 
13 

3 
31 

3 
12 
10,18,31 
30 
13 
31 
31 
18,31 
12 

88 
74 
79 
83 
85 
80 
85 
91 
85 
83 
88 
•    81 
82 
89 
B2 
80 

23,26 

24,26 

S6,27 

27 

17 

17 

23,26 

27 

24 

22,25 

25 

24 

23,25,26 

24 
23,25,26 
24 

48 
50 
51 
44 
49 
49 
50 
47 
55 
51 
50 
51 
49 
50 
49 
48 

OHIO. 

NewLiibon 

East  Fairfield 

SteubeoTille 

MilnersvlUe 

East  Clevelani 

Cleveland 

75.6 
73.4 
79.7 
73.8 
74.7 

4.10 
4.91 
4.00 
a90 
a53 

6 
6 
6 
6 
6 
6 

Woo*ter 

14,16 

96 

12 

65 

77.1 

6 

OalllDoUfl 

0 

KeUey'ilMland 

Wenterville 

Kingston .- 

16 
15 
15 
16 
16 
16 
15,16 
16 
16 
15 
16 
15 
17 

93 
94 

100 
95 
92 
97 
91 
91 

100 
93 
92 
96 
95 

A 

9 
11 
9 
4. 

1' 

1,10 

31 

1,2,3,10 

9 

10,11 

1 

64 
63 
64 
61 
64 
60 
63 
61 
68 
62 

II 

63 

77.6 
77.5 
77.6 
74.6 
74.5 

7ai 

75.5 
77.2 
85u7 
74.1 
78.0 
78.7 
76.2 

2.59 
3.53 
1.84 
4.00 
5.97 

.•5.33 

6 
6 
6 

Toledo 

6 

Marion 

6 

Kenton 

6 

Urbana  University. 
HilUboro' 

6 

6 

Ripley 

Bctbei 

a  14 

&82 
8.50 
8.63 

id 

8,31 
12 
8 

83 
88 
81 

23 
24 
24 
24 

42 
53 
54 

48 

6 

Cincinnati 

6 

CoUegeHlll 

Form  School 

7 

76.8 

4.95 

6 

**'••••*■• 

^ 

632 
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Statlonhin  States 
and  Torritorles. 


Date. 


a 
s 


Date. 


2 

s 

63 

a 


Date. 


a 

il 

8 

1 
13 


Date. 


62 


MICHIOAK. 


Monroe  Cltj 

State  Agricultural 
CoUego. 

Litchfield 

•OraodRapidi 

Kalaxnaioo ........ 


14 
14,15,16 

15 
IC 


Deg, 
»4 
SO 

96 
93 


10 
9,10 


60 


Dtg. 
75.8 
73.7 

75.0 
76.0 


Korthport . . 
BoUaod  ... 
Houghton  .. 
Ontonagon  . 
Homeitead . 


71.1 
74.0 


67.5 
73.5 


Areragei.. 
ntDlAKA. 


Richmond 

Aorora 

Vevar 

Hnncle 

Bplceland 

Madison 

Ck>lumblaCit7.. 
Indianapolis.... 
liew  Baraon/  . 

ATcragei... 


73.3 


15,10 

15 

14,15 


91 
101 
100 


75.0 
81.5 
84.7 


76.6 
ft2.5 
76.3 


1^ 


95 


68 


82.0 


79.8 


Cbieago. 


Marengo 

RUey 

Ooloonda 

Anrora 

Sandwich 

Ottawa 

Winnebago^.. 
Hennepin  .  a  . . 

Wyanet 

TiskUwa 

Elmira 

Rocholle 

Peoria 

Springfield 

Loaml 

Dubois «. 

Qalesburg 

Manchestor 

Mt.  Sterling... 

Andalusia 

AngusU 


13.14. 

15,16 

3 

15 

15 

16 

14,16 

13 

13 

13,*16. 17 

12 

12, 13, 14 

15 

13,15 

15 

15 

15 

16 

13 

16 

15 

13,18 

13,14,15, 

16,17,22. 

23,27 


104 


96 
102 
96 
96 
99 
95 
95 
96 
99 
95 
96 
95 
98 
97 
98 
93 
96 
97 
99 
69 


8 
9 
1 
1.9 
9 

18 
9 
9 
9 

19 
1,9 
9 
9 
1 

19 
3 
1 

10 

19 
1 
9 


78.6 

72.9 
83.3 
76.2 
76.1 
76.0 
75.6 


76.3 

7ai 

77.1 
73.0 
7a  2 
77.7 
7a3 
75.4 
75.6 
79.9 
82.0 
82.9 
79.3 


Areragef... 

WUCOllSIN. 


Manitowoc . 
Plymouth . . 
MUwaukee . 

Ripon 

Geneva  ..». 

Delay  an 

Wanpacca  . 


13,15 
12,13 
13 
15 
13, 14, 17 
1£ 
13 


8,9 

8 

9,16 

9 

8.9 

9,10 


71.4 
74.0 
73.2 
74.1 
75.4 
74.7 
77.5 


In. 
1.51 
4.19 

L85 


2.07 


13 
1 

1,13,14 

1,10,14 

18 

14,17 

31 

16 

16 

1 


Deg.\ 

83  I 
78 


S.41 


5.64 
4.96 
6.95 


9.10 
6.93 
4.32 


3.11 


5  19 
4.23 
3.32 
3.21 
3.89 


5.03 


4.19 
4.57' 


4.23 
a65 

4.28 
4.02 


3.20 


12 
12 
12 
12 
18 
12 
12 
12 
3,12 
12 
12 
3,4 
12 


4.16 


2.98 
4.60 
3.54 


[.-[■ 


12 

12 

12 

10, 14, 17 

12,14 


1.10, 


100 
85 

90 
83 


DO 
90 
96 

100 
94 
85 

101 
94 
88 
91 


80 


25 

25 

23 
24,25 
22,23, 
24.25 
22,24 
21 
23 
21,29 


Deg. 
40 
47 

44 

49 
60 

48 
43 
48 
48 
42 


Dfg. 
66.4 
62.6 

64.3 
C3.9  ! 
74.6 

62.0 
G2.8 
62.9 
59.6 
60.8 


In. 

1.38 

3.44 


23 
24 
26 
23,25 
23 


65.0 
71.7 
75.9 
67.2 
66.2 


22,24 

22 


50 


65.3 
69.3 
74.1 

5.69 

*"i.i5 

to.  4 

a56 

70.6 

64.5 


77.7 
68.2 
64.8 
65.1 
65.1 


22 
23 
25 
23,24 
23 
24 
25 
24 
23 
23 
22 
23 
23 


68.8 
69.5 
68.0 
06.5 
70.1 
71.2 
70.6 
66.1 
67.5 
72.6 
73.0 
71.1 
72.2 


24 
22,23.24 
24 
2-J 
25 


46  63.0 

48  63.4 

49  63,1 

47  65.1 

50  65.0 


S4 


48     65.6 


4.60 
2.23 


64.0       2.90 


4.« 
2.f5 
1.47 
5.10 
4.60 


&59 


6.* 
5.18 
1.G2 
7.52 


5.44 


2.05 

ao5 

4.83 
2.89 


3L41 


4.W 


a89 
4.90 
4.78 
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Stations  in  SUitos 
and  Territories. 


Date. 


Date. 


a 

s 

a 


Dat«. 


S 

a 
•a 


Date. 


a 

S5 

a 

a 


wiscoNgiN—ConU 

Wovanwega 

ExDoarraits 

Rocky  Run 


Belolt... 
Baraboo. 


14 
13 

12,13. 

14,15 

ir> 

12,13 


94 

104 
9i 

93 
96 


9 
9 
9 

1,10 
9 


54 
60 

fiO 
54 


Averages. . . 

MINNBSOTA. 


Beaver  Bay . 

Afton 

St.  Paul 

Minneapolis  . 

Sibley 

Now  Ulm  . . . 


Averages.. 


12,15 
12,13 

12 
13,15 

12 
12,15 


6,8 
3 
8 
8 
8 
2,6,17,18 


IOWA. 

Clinton 

Lyons 

Davenport  ... 


Dnbtiqao 

Muscatine... . 

Monticello 

Fort  Madison. 
GhittGuberg — 


Ceres 

Manchester 

Monnt  Vernon. 
Iowa  City , 


Independence.. 

Waterloo 

Osage 


Iowa  Falls  . 


Dei  Moines... 
Fontanello  — 
Harris  Grove. 


Averages 

MISSOURL 

St.  Louis 

St.  Louis  Univer'ty. 
Allenton 


Union 

Athens 

Canton 

RoUa 

Uarrisonville  . 


Easton  . 


Averages 

KANSAS. 

Leavenworth 

Olathe 

State  Agr.  College 
ConncM  Grove 


Avtrsfet. 


12,13 
13 
12,13,15, 
17,21 
13 
13 
13 
23 
12,16,29< 

12 

12, 13,  IC 

17 

12. 15, 

2J,28 

13 

12 

12 

12,13. 

14,22 

22 

22 

22 


22,2C,27 

26.27 

2G.  27, 

29,30 

27 

23 

26 

27,28 

18 

23.25, 

27,28 


21 
12 
24,26,27 
27 


96 
94 
90 

96 
94 

94" 
96 
^ 

90 
93 
94 

100 
94 
96 

92 

94 
94 

99 


1, 2. 10 

2,10 

1.2,10,19 

1 

10 
1,8,19 

1 
19 

1,2,4 
2 
9 
3 

2.8 
2,8 

2,17. 

18,19 
2 

2 

2 
9 


97 
95 
95 

98 
103 
101 
92 
96 

92 


98 
100 

96 
100 


75.7 
74.6 
78.8 

75.4 
76.0 


67.3 
75.0 
73.7 
78.5 
74.0 
79.7 


74.8 


78.7 
77.8 
75.5 

76.5 

71.6 

7a3 

80.2 
73.6 

76.8 
72.8 
76.1 
77.1 

77.8 
86.7 
77.1 

74.3 

72.6 
77.2 
76.5 


76.4 


81.7 
81.8 
75.7 

80.6 
82.  7 
80.9 
7a  5 
74.8 

79.7 


79.4 


In. 

0.70 
.1.24 
4.75 


14 

2.26 

12 

14 
10 


Deg. 

81 
81 
84 

81 
85 


3.54 


a94 


2.30 
2,27 
2.20 
3.05 


14 

2,9,15.16 
10 
o 

17 
17 


2.77 


R20 
6.06 
3.33 

5.04 
5.18 
5.63 
6.76 


14 


651 
4.55' 
7.30 


2.90 

aoo 


17 

12 

9, 10, 12. 

1:1, 14 

9 

14 

3 

14 

15 
12 
17 

11 

6 
3 
6 


3.68 
a65 
4.93 

5.64 
a  69 
5.67 
6.36 

7.88 


7,11,12 

12 

3,  6, 7, 

12,31 

7 


77.2 

78.6 


75.8 
77.2 


9.31  12 
9.80  12 
a  27  J,  11,31 

ai5 1    7 

6.38  


Deg. 

48 
46 

48 

48 
52 


21,24 
23 
23 
22 

23,24 
22.23,24 


25 

t2 

23,25 

23 


23.25 
2.3,25 


23 

25 

23,24 


24,25 
25 

24,25 

23,24 
23 
24 


100 

97 
97 


25 
23 

2-1,25 


100 
98 
92 

93 


100 
97 
98 

102 


46 
42 
45 
46 
42 
50 


50 
49 
52 

51) 


50 
43 
42 

50 
38 
49 
43 

44 

40 
43 


49 
49 
46 


54 

58 
42 


58 


41 


48 


634 


AGRICULTURAL  REPORT. 
Meteorology  of  1866 — Gontioued. 


JtJLT. 

• 

AUGUST. 

stations  In  States 
aad  TerritoriM. 

Date. 

i 

Date. 

1 

SB 

1 

1 

1 

Date. 

Ii 
J 

Date. 

\ 

a 

1 
% 
1 

NIBRA8XA. 

Elkhom 

22 

21 
22 

99 
97 

2 
2 
2 

60 
60 

79.0 
77.8 

In. 

i.'m 

2.80 

7 
3 
6 

Deg. 
101 
95 
101 

24 
23 
22 

51 
45 

72?!' 
73.2 
72.3 

/«. 

BoUevuo  

L46 

Qlondala 

a22 

78.4 

2.16 

72.6 

9.34 

9,20 
8 

90 
94 

7 
31 

64 

47 

2 

17 

88 
97 

3,9,11,31 
8,30 

60 

48 

UTAH  TERRITORY. 

Great  Salt  LakeCity 
WasBbiD 

*7L2* 

a73 

83.5 
tW.7 



Averaffef 

71.2 

a73 

75.1 

10,18,96 
18 

65 
98 
78 

31 

51 
64 
59 

13 

15,16 

14 

71 
98 
75 

1,26 

51 
60 
54 

CALIFORNIA. 

SanFraaeiico 

Sacramento 

Monterey 

56.3 

75.9 
59.3 

aoo 

0.02 
0.00 

56.5 
76.0 
6L0 

aoo 

0.00 

aaj 

Averayes r 

63.8 

0.01 

64.5 

aoo 

3 

20,23,28 

1 

98 
96 

74 

11,25 
31 
26 

50 
66 
49 

14 

21 

6 

92 
96 
66 

4 

6 

25.31 

46 
65 
48 

ORBOOK. 
OArynllig  , . . . ,  ^ 

77.9 

MONTANA  TERRI'T. 

Helena  City 

78.9 

ao7 

a90 

WA8HIN0T0N  TER. 

NeeahBay 

57.0 

a6o 

56.0 

2.40 

8BPTEMBXR. 

OCTOBER. 

MAINE. 

Steuben 

''I 

3 
3 

73 
76 
80 
77 

24 
23 
23 
23 
23 
23 

40 
38 
38 
40 
30 
36 

57.9 
5.\0 
.•59.7 
59.0 

8.15 
7.35 
5.20 
5.66 
5^26 

•   8 

2,8,20 

8 

8 

70 
66 
72 
70 

29 
26 
26 
26 

26 
20 
22 
26 

44.5 
44.3 

4a  I 

47.4 

9.00 

Barnard 

a  17 

West  WatervUie... 
Gardiner 

4.96 

Liibon 

4.10 

Webster 

Unmfnrrl  Point  .... 

3 

81 

8.20 

8,21 

8 

8 

70 
70 
76 

74 

26 

26 

5.26 

26,29 

24 

18 
26 
23 

45.7 

4&1 
47.3 
4a6 

"2' 65 

Cornish 

3 
3 

82 
82 

S3 
23 

34 

41 

£.0 

6a5 

5i18 
5.75 

2.54 

CoraiihYille 

2.50 

ATera^ee 

58.5 

6.06 

4&5 

2.98 

5 
<8 
3 

12 
3 

74 
82 
83 
81 
82 

16 

24 

16 

23,24 

16,23,24 

30 
36 
34 
37 
34 

21 
8 
8 
8 
8 

72 
75 
75 
75 
75 

26 
26 
31 
25 
6,96 

20 
21 
28 
29 
26 

HEW  HAMPSHIRE. 

Stratford 

54.7 
5&9 

'5a9* 
59.5 

6.78 

*5.'66* 
3.06 
7.18 

43.1 
46.8 
50.3 
4a  7 
4a  0 

3,97 

Shelbame 

North  Barnard 

Concord 

"2."94 
3.03 

Cloreinont. 

3.30 

Ayera^i 

57.8 

5.51 

47.4 

ao6 

5 

a 

2 
2 
5 

1 

90 
75 
81 
76 
88 
84 

t..... 

23,24 
23 
16 
23 
23 
23 

S6 
34 
31 
36 
39 
29 

16 
2,21 

21 
3.8 
20 

81 
72 
74 
70 
80 
73 

4 

25,26 
5,6 

25 

16 
23 
21 
30 
26 
20 

VERMONT. 

Lanenbnrg 

Craftsbury 

Randolph  ......... 

51.5 

53.8 
5&2 
57.5 
59.2 
67.7 

6.00 
7.22 
5.12 
4.93 
5.20 

\ 

4a8 

44.8 

46.7 
4a  5 
50.1 
46.3 

1.95 
2.00 
2.34 

Middlebury 

Brandon  ....  ...... 

a30 

a48 

Wilmington 

ATerageg 

56.3 

5.69 

47.5 

2l21 
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Stations  in  Statcf 
and  Territories. 


MAS&ACHUSETTS. 


Kingston 

Topsfleld 

Lawrence 

Georgetown 

Newbury 

North  BiUerlca... 

Kew  Bedford 

Worcester 

ICendon 

liunenborg 

Amherst 

Springfield 

Richmond 

Williams  College. 


▲yeragos. 


BHODK  ISLIKD. 


Newport , 

coffVKcncirr. 


Pomfret 

Colnmbia 

Middletown . . 
Colebrook  ... 
Grotou 


ATeragoi... 
HXW  YORK. 


Moriches 

Booth  Hartford 

Oermontown 

Fiahklll 

Garrison's 

Throg's  Neclc 

While  Plains 

Deaf  and  Dtimb  In . 
St.XaTier's  College. 
Columbia  College.. 

Fiatbnsh 

Nawbnrgh 

GouTemear 

North  Hammond. . . 

Booth  Trenton 

Oneida 

HousevilJe 

Depanvilie 

Theresa 

Oswego 

Palermo 

BaldwinsTille 

BkaneateUs 

Nichols 

Geneva 

Rochester 

Rocberter  Univer'y, 

Little  G^enesee 

Baffalo 


ATeragei.... 

nW  JXR8XT. 


Newark. 


8EPTEMVXR. 


Date. 


8,7 


3 
4 
3 
2 
3 
2,3 
3 
1,2,3 
2 

2 
3 
5 

1 

1 
1 

1 
1 
1 


1 
2 
S 
2 
2,4 
4 


s 

s 


Dig. 

85 


81 


Date. 


1C,23 
23,24 


23 
24,28 
16 
24 
24 
16 
16, 23, 24 
24 
10 
23 


23 


16 
21 
16 
16,23 
16 


29 
24 

16,23,24 
23 
23 

10,22.23 
16 
23,24 
23 
23 
24 

16,23,29 
23 
23 
23 
16 
23 
16 


23 
22,23 
23 
23 
23 
23 
23 
23 
23 
22 


SB 


Dtg. 
44 
44 
39 


42 


I  ! 

B     ! 


64.1 
60.4 
IQ.0 


61.0 
61.8 
63.6 
62.4 
61.4 
61.4 
60.0 
62.2 
64.9 
58.5 


In. 
5.60 
4.73 
4.76 


5.20 
4.77 
5.80 


4.71 
5.21 
7.02 
4.97 


61. 4     5. 30 


63.4 


6a4 
6a6 
64.  S 

57.4 
64.2 


62.0 


69.6 
62.5 
63.0 
61.6 
60.8 
66.0 
63.1 
65.3 
67.0 
66.8 
62.6 
68.4 
56.0 
55.9 
63.8 
62.5 
56.4 
57.0 


60.6 


65.2 
6&2 


5.02 


5.71 
6.74 
4.06 


5.50 


5.30 
5.28 
6.50 


5.14 


4.85 
3.15 
2.97 
3.86 

a20 

6.02 
10.44 
8.07 
9.08 
7.92 
6.42 
5.58 


57.0 

5.31 

56.2 

7.30 

56.4 

55.8 

58.7 

59.4 

4.58 

58.7 

4.11 

57.8 

4.11 

56.7 

3.40 

56.7 

7.75 

5.68 


7.31 
5.47 


8 
8 
8 
8 
8 
8 
8 
8 
2 
8,20 
8 
7,8 


21 


17 


8 

8,20,21 
8 
20 


8 

21 

1,20 

8 

8 

2,8 

1 

8,22 

8 

8 

1 

1,8,20 

21 

8 

20 

21 

8 

19 


21 

21 

21,22 

8 

8,20 

20,21,22 

21 

20 

21 

1 


Date. 


hi 


s 
1 


80 
75 
73 
76 
75 
78 
75 

*  rj 

72 
76 
73 
79 


20 

5,28 

6 

26 

25 

5,6 

26 

26 

5 

5 

5 


Dig. 
32 

35 
29 
31 
30 
28 
30 
32 
29 
29 
27 
27 


Deg. 
52.0 
4a  6 
48.6 
49.2 
48.9 
49.2 
51.5 
51.0 
49.6 
50.2 
49.5 
51.0 


In. 
3.21 
2.28 
1.79 


3.52 
2.37 
2.90 

'i'38 
2.76 


74 


72 
76 
76 
74 

78 


26 


26 

5 

26 

25,26 

26 


27 


28 
32 


83 
79 
78 
73 
72 
82 
72 
71 
74 
72 
8L 
74 
76 
75 
74 
80 
72 
74 


6 
5 
5 
5,26 
26 
5 
5 
5 


26 
26 
25 

5 
5.6 
25 

5 
25 


39 
27 
32 
33 
32 
36 
32 
37 
36 
35 
34 
36 
24 
24 
22 
28 
26 
30 


45u7 
49.6 


50.6 


49.6 
52.7 
51.5 
49.5 
51.2 

50.9' 


57.4 
52.2 
52.6 
52.5 
50.9 
55.4 
52,7 
54.1 
54.5 
54.6 
57.0 
54.8 
47.3 
49.2 
49.0 
53.2 
46.8 
50.0 


74 
77 
72 

71 
78 
78 
76 
77 
77 
80 


5 

25 
5,25 
6 
5 
5 
5 
5,6 
5 


33 
22 
31 
26 
29 
30 
31 
29 
25 
28 


76 
74 


5,6 
6 


33 
33 


51.4 
48.5 
49.1 
47.9 
50.2 
54.7 
52.0 
51.0 
4a  1 
52.5 

51.8 


55l1 
54.2 


2.37 
2.  OB 

2.94 

ai3 
i'ii 

3.34 


4.14 
1.07 

aso 

3.03 
5.81 


"5.28 
•4.66 
1.70 
a  49 
2.19 
2.61 
4.14 
2.76 

ao8 

a23 
a  44 

a  01 
a  77 

.4.30 


1.83 
1.22 
1.24 
2.25 
2.41 

a  09 


5.35 
a  97 
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Stationi  In  States 
and  Torritorkii. 


NIW  JERSF.Y— C<m. 

New  Braniwick 

Trenton 

Bnrlington 

MoorcMtown I 

Mount  Holly 

SeavUle 

Dover 

Haidonflcid 

Qreeawich 


Nyce* 
Falliin^ton 
Philadelphia 
Chsrmantown 
Iloriihaiu 
Dy  berry 
Nazareth 
Norlh  Whitehall 
Parkesvillu 
Bteveusvillo 
Reading 
.Ephmta 
Mount  Joy 
Harrisburg 
Lewieburg 

Tioga 

Penn  grille 
ConncllHvUIo 
New  CoHtlo 
Canonitburg 


Statesvnie 
Wilson 
Oxford 
Raleigh 


Moalton 

Or«eii  Spring*....! 


3d.  I 

ail 

50.  6 

d53 

53.1 

6a2 
56.5 
5G.6 

4.00 
S.83 

57.4 

4.  CO 



6L6 

LTj 
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Station B  In  Stateti 
and  Torritorici. 


SEPTZMBER. 


Date. 


Jacksonville  . 

Grordon 

Lake  City... 


Averages.. 


TIXA8. 

AuBtin 

Xaofman 

Averages 


i^ 


Date. 


Deg. 

94 
90 


62 

I 

a 


Dtg. 
70 

65 


MUSfSSIPPI. 


2,3.4,5, 
6 
5 


Natchez . . 
Kingtiton . 
Grenada . . 


Averages. . . 

AEKAN8A8. 


Helena  City 

TINRESSKE. 

ClarksvUle 

IxMkoat  Mountain.! 
Tuscolum  College  J. 


I 


Averages... 

KENTUCKY. 


I^onisville  .. 
ChileHbnrg . 
Danville . . . 


1,3,4 
4 


Averages 

OHIO. 

New  Lifibon 

East  Fairfield 

8teabenviile 

MUnersviUe 

East  Cleveland 

Gallipolis 

Kelley'H  Island 

Norwalk 

WMterville 

KiogHton 

Toledo 

Marion 

Kenton .. 

Urbona  University. 

HillBboro' 

Bethel 

Cincinnati 

College  Hill 

Jf'arm  School 


5,6 
1 

1 

25 

1 

1 
1 
1 


Averages. 


I 


90 


97 


91 
MX) 


22 


22 


4A 


<i 


46 


Date. 


Dfg. 
82.3 
78.7 
8a  3  J13.25 


81.4    13.25 


75.4 
7a9 


4.84 


4.84 


74.6 


74.6 


3.20 


68.0 
69.1 


68.6 


66.8 
66.' 8' 


63.8 
59.9 
64.5 
60.3 
60.6 
64.6 
6.^0 
59.2 

eao 

63.6 
59.0 
59.4 
64.2 
61.8 
62.1 
59.0 
64.8 


5.60 


5.60 


12.80 
5.31 
5.08 


7.73 


7.68 
10.19 
7.50 
8.02 
7.91 
8.40 
7.15 
7.06 
13.90 
6.49 
7.19 
11.35 
15.30 
15.88 
9.59 

aoo 

10.55 
12.00 
12.50 


61.  9  9. 82 


5 
20 
4,9 


13,19 


2,20 

1,2,3,18 
19 


20 
2,20.28 
1,7,9,20 


2,7 
20 
19 
20 
20 
21 
8 
o 

i 

1,2,8 

8 

2 

7 

2,8,20 

20 
2 

29 
2 

20 


g 

a 


Deg. 


80 

70 

74««| 

76 

76 

83 

75 

78 

7« 

78 

78 

76 

79 

75 

73 

82 

75 

80 

74 


Date. 


25,31 
31 
24 


25,27 

25,27.31 

25,31 

31 

31 

31 

31 

31 

25 

25 

31 

25 

24,30r3l 

25 

24 

25 

24, 27, 31 

25 

26 


a 

^6 


Beg, 


50 
48 


47 
39 


44 

46 
35 


32 

30 
26 


28 


32 
34 
30 
26 
33 
32 

n^ 

32 
31 
33 
32 
32 
40 
29 
32 
28 
33 
32 
3v» 
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8EPTEMBKIL 


StaUoQs  Id  States 
and  Territories. 


Date. 


i 
I. 


Dmt«. 


I 
B 

i 


Date. 


Date. 


B 

Bt 

o 

a 

a 


<   ^ 


s 


BaCHIOAN. 


1 


Monroe  City 

State  Agr.  Collogo 

Litchfield 

Grand  Rapids 

Kalamazoo 

Nortbport , 

Holland 

Ontonagon 

Homestead 


1 

6 

3,9 

3 

3 

4,S8 

3 

S8 

29 


70 
78 
77 
92 
74 
76 
84 
75 


22 
22,26 
21,22 
26 
25 
2Q 
26 
20 
26 


40 
36 
35 
38 
48 
42 
35 
36 
36 


Deg. 
58.6 
55.5 
57.4 

6ao 

69.0 
56.4 
56.6 
53.9 
54.3 


In. 
4.61 
5.81 
10.42 


7.85 


Aireragei.. 

INDIANA. 


Richmond 

Aurora 

Vevay  

Mnncie 

Spiceland 

Columbia  City. 
Indianapolis ... 

Merom , 

New  Harmony., 

Arerages... 


C5.2 


9.56 


2 
1 
1,2,16 
16 
2 


21,22 
22 

21,22 
22 


87 


22 
'2i* 


60.3 
65.8 
C8.9 
61.0 
*»1.6 
59.1 
61.9 


18.40 
10. 74 
15.25 
11.72 
16.30 
6.19 


66.3 


eai 


12.76 


I  ILLINOIS. 


Chicago 

RUey 

Qolconda 

Aurora 

Sandwich 

Ottawa 

Winnebago 

Rochelle 

Wyanet 

TiBkilwa 

Elmira 


Peoria 

Springfield 

Loami 

Dubois 

Galesburg 

Manchester 

Mount  Sterling . 

AndaluMia 

Augusta 


2,4 

2 

1 

1,3,4 

.       3 

1 

2, 3, 4, 2< 

4 

30 

3 

1, 3, 29, 

30 


4 

2 

1,2,3,30 
28 

1 
10 

1 


21 
23 
22 
21 

21,22 
22 
21 
21 

21,22 
22 
21 

21 
21,22 
20 
21 
22 
21 
21 
21 
21 


61.9 


71.9 
57.9 
58.2 
59.7 
57.3 
59.1 
60.3 
58.2 
57.4 

60.3 
61.0 
60.2 
53.6 


7.18 
7.83 
4.80 
3.94 
4.72 
4.19 


6.81 


8.25 
6.50 


61.3 
61.2 
46.4 
61.7 


6.55 
10.15 
8.38 
7.08 


10.30 


Averages. 


59.3 


6.84 


VVISCONSI.V. 

Manitowoc 

Plymouth 

Milwaukee 

Geneva 

Dclavan 

Waupacca 

EmbarraHS 

Rocky  Itun 

Beloit 

Baraboo 


20 

1 

3 

1,29 

29 

20 

3 

28 

29 


Average's. 


21 
20 
16 
15, 21 
21 
20 
21 
21 


57.1 
56.1 
59.0 
57.8 
55.8 
57.4 
58.3 


1.27 
1.90 
5.C7 


3.96 

i.*2i" 


55.9 


57.9 


1.88 
2.60 


2.64 


,7.8.21 
2,18 


73 

77 
76 


2 

2 

2 

2,7,8 

2,7 

1,2,7 

2 

2,7 

20 


s 

7 

1 

1,6,7 

7 

1 
4 
1 
6 

1 

1 


31 

5,31 

24 

31 


32 

28 
30 


54.0 
49.5 
49.0 
50.4 


25 

25 

25 

24,31 

24, 25,  .31 

as 

94,25,31 
25,31 
25,31 


28 
26 
32 
32 
31 
30 


35 


29 
22 
29 
24 
28 
86 
21 
22 
26 
24 
23 

29 
34 

25 
24 
25 
26 
26 


49.7 
50.4 
47.7 
4&7 

57.1 


53.8 

*5a9* 
5a.  6 
53.5 
52.1 
53.3 
56.0 
56.7 

54.6 


54.3 
49.6 
65.2 

5ao 

5a9 
L9 
49.5 
52.0 
53.3 
51.5 
5L8 

54.6 
55.2 
53.6 
5a7 
51.0 
56.0 
55.9 


31 


27 


56.0 
53.4 


28 
27 
28 
26 
24 
25 
24 
S3 
23 
24 


49.6 
49.3 
51.3 
50.7 
49.5 
50.3 
4^9 
49.5 
49.9 

5ao 


In, 
2.94 
a  57 
7.87 


4.S6 


6.31 


2.54 
1.52 
1.48 
3.03 
L70 

*i*6i 

2.74 

age 

2.00 


2.72 
0.87 
2.40 
a23 
S.16 
2.86 

'L66 

"2.' 66 

2.87 

"4.'» 

3.35 
2.00 
5.96 


X83 
2.89 


2.33 
4.10 
X39 

'i.*6e 
*ii7 

2.35 

L41 
4.00 

2.81 
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stations  In  Statef 
and  Territories. 


iHIKNESOTA. 


Beaver  Bay . 

St.  Paul 

M inneapolii  . 
Sibley.. 
rUli 


NewUlm. 


Avem^ef . 


Clinton.. 


Davenport 

Dnbuqne 

MontlceUo 

Fort  Madigon... 

Keokak 

Outtenberg 

Ceroa 

ManeheHter 

Mount  Vernon.. 

lowaCitv 

Independence .  . 

Waterloo 

Oflage 

Iowa  Falls 

Des  Moines 

Algona 

Fontanelle 

Harris  GroTo... 

Averages... 

Missotnu. 


St.  Lonls 

St.  Louis  Univer'ty 

AUenton 

Union 

RoUa 

Uarrisonville   .. 


Easton. 


Averages.. 

KANSAS. 


Leavenworth  .  ... 
Olathe 

State  A gr.  College. 
Council  Grove 


SEPTEMBER. 


Date. 


229,30 

30 

29 

30 

3 

29,30 

30 

29 

30 

30 

28 

28, 3U 

29,30 

8 

29,30 

30 

27,28 

27,20 

27 


2 
2 
2 
2 
2 
1 

27,28,30 


Averages... 

NEBRASKA. 

£Ikhom 

Bellevne 

Glendale 


Averages. 


UTAH   TERRITORy. 

Great  Salt  LftkoCity 
Wanuhip 


Averages. 


14,30 
13 


S 

a 
3 


Deg. 
74 
78 
86 


87 


Date. 


21 


21,23 

20 
21 
21 
21 
21 

21,26 
21 
21 
21 
21 
19 

14,15 
20 
21 
21 
20 
21 
20 


21. 

21 

22 
21,22 
21,22 

21 

18,20,22 


21 

21 

20,21 

20 


I. 

3 


36 
30 
32 


31 


53.6 
53.9 
56.1 


56.2 


57.1 

56.5 
57.6 
54.8 
59.6 


55.7 
57.6 
54.8 
57.7 
59.1 
53.8 
57.3 
56.2 
58.7 
57.9 
55.4 
57.4 
57.1 


laoo 

7.05 
a  55 
3.73 
7.32 
6.40 


57.2 


63.3 
6a6 
39.3 
62.3 
61.5 
61.1 

6ai 


61.6 


59.5 
60.7 
62.3 
63.3 


61.5 


5&2 
59.6 
57.3 


56.4 


65.0 
50.5 


62.3 


In, 
4.13 
2.26 
2.22 


2.02 


2.66 


2.56 


6.53 
3.70 


6.50 
4.25 


6.50 
4.40 


5.58 


10.53 
8.28 
a90 
7.20 

13.80 
7.72 

11.54 


9.71 


7.09 
11.56 
6.23 
4.55 


'7.36 


5.90 
5.65 


2.05 


2.05 


Date. 


1 
6 
1 
1 
1,6 


1,6,7,9. 
10, 14, 16 
1,18 
1 

1 
1 

28 

1 

6,12 

1 

1 

1 

1 

1,6 

1 

3 

6 

1,6 

1.6 

12 


4A9.12 

1,2,7,10, 

12,13 

1,5,13 


5 

2,4,5,11 

13 

12,13 


2,3 


83 

86 
86 


Date. 


30 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

30,31 
31 
31 

30,31 
31 
31 
31 


31 
31 
31 
31 
24,31 
31 

31 


31 

31 

23,31 

31 


24,30 
31 
24 


Deg. 
18 
18 
18 
16 
19 


28 

26 
22 
20 
21 
23 
18 
20 
17 
20 
20 
18 
28 
18 
19 
26 
18 
18 
20 


31 
33 
23 
27 
26 
26 

24 


19 
21 
30 

28 


24 
23 
14 


32 
22 
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SEPTEMBER. 

OCTOBER. 

Stations  !n  States 
and  Tcrritorici*. 

Date. 

i 
ii 

a 

'i 

Date. 

2 

s 

£5 

3 

s 

1 

1 

1 

Date. 

1 

Date. 

t 

S 

a, 

i 

o 

3 

•s 

1 
1 

CALIFORNIA. 

Saw  FronciBco 

SHcmmento 

Moutcroy  .  ........ 

30 
2 

1 

m 

1 
17,25.28 

53 
58 
55 

Dtg. 
57.7 
72.2 
61.8 

In. 

0.07 
0.00 
0.02 

9 

1 
30 

77 
94 

77 

21 
21 
14 

46 
47 

Deff. 
58.6 
65.2 
58.2 

In. 

0.00 

0.00 

aoo 

1 

Averages 

63.9 

ao3 

60.7 

0.00 

OREOOn. 

CorrollU 

9 

90 

29 

42 

1,2.3 

78 

15 

30 

Albany 

2.80 

WASHTNOTON  TER. 

NecahBay 

12 

68 

27,28 

42 

53.5 

2.50 

MONTANA  TER. 

Helena  City 

12 

82 

^' 

36 

58.2 

1.80 

3 

82 

17 

24 

48.8 

2.61 

MAINZ. 


Steuben 

Lee 

Bnrnnrd 

"West  Waterv-iilo... 

Gnrdiner 

Lisbon 

Webster 

Rtandjfih 

Rnna  ford  Point 

Corninh 

ComiHbville 


16,20,21 


30 

8,30 

30 


16,30 


AreragoB 

N.   HAMPSHIRE. 


Stratford 

Shclbume 

North  Bam  stead. 

Concord 

Claremont 


16 
7,20 


Averages... 

VERMONT. 


Lunenburg . . 
Crafthbury  .. 
l^audoiph  ... 
Middlebury.. 

Brandon 

Bnmet 

AYilniiugton  . 


AverngeB. 


2,29 

29 
29 


18 


MASSACHUSETTS. 


Kingston 

Topstield 

Law rt  nee  . .. 
Georg<?town  . 
Now  bury.... 


26 


25,26 
26 
26 


8, 16, 17 
26 
2<1 
25 


34.2 
39.0 
39.1 


37. 3 
35.0 
37.1 


37.0 


34.5 


42.4 
40.4 

3ao 


3a8 


4&8 
34.6 
36.6 
39.5 


37.4 
37.5 


45. 2 

45. 3 
40.9 
42.7 
40.9 


5.76 


4.21 
2.64 
3.18 
3.76 


4.38 
3.28 
3.58 


4 
4 

5,7,9 

7,24 

24 


3.85 


4.60 


24 


4.45 
3.33 
J.25 


3.25 

4.88 
4.08 
3.67 


!.75 


a  13 
2.34 
2.43 


8 

4 

24 

7 
7,24 


44 


30 
31 

•  30 
30 
30 
30 
29 

21,31 
21 

20,21 


21 


21 
20,21 


0 
—13 

—  9 

—  8 
—14 
—14 

0 


—22 


—16 
—  8 


—20 
—16 
—28 
—13 
—12 
—20 
—20 


9 
6 

—  7 

—  6 

—  4 


26.0 
23.2 
25.6 
25.5 


23.5 
21.8 
2L7 
23.8 
24.9 


24.0 


19.1 


25.9 
24.0 


23.0 


20.9 
19.8 
21.3 
23.5 
25.4 
27.7 
22.1 


23.0 


2.50 
S.99 
2.37 

aoo 
ass 


2.55 
a75 

a66 

4.06 


a  17 


L81 


2.96 
4.73 


L85 
2.25 
2. 60 
2.58 
1.87 
LOO 


3ao 

a  03 

31.8 

2.78 

29.0 

a  16 

27.4 

27.8 
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K0VE3IDER. 

Date. 

e 

li 
r 

:5 

DECEMCER. 

6tat)oniiin  States 
and  Territories. 

Daie. 

l| 

Date. 

T 

1      1 

1    i 

1 
1 

s 

I 

Date. 

s 

°£ 
S  = 

s 

a 

.5 

MASSACHUSETTiJ— 

Continued: 

North  Blllerica 

New  Bedford 

Worcester 

29 

8 

29 

8,28,29 

29 

9 

29 

10 

20 

CA 
C3 
6i.> 
67 
61 
65 
60 
60 

26 
25, 2fi 
2C 
5,26 
26 
20 
26 
25 
26 

Dcff. 
« 
22 
18 
11) 
12 
17 
17 
22 
15 

Desi. 
41.4 
43.8 
43.3 
42.2 
41.5 
40.  L 
41.9 
37.9 
40.2 

In. 

'2.' 55' 
2.51 
4.60 

'3.' 86* 
a  24 
6.54 
4.00 

4 
6 

7 

e 

7 
7 
5 

7 

4,7 

Dtff. 
52 
54 
54 
53 
51 
51 
56 
50 
49 

20,22  i        0 
21  '        2 
21  1  —  3 

Mendon  

Lnnfinbnrg 

AiunerMt 

21  i  -  5 
21  1  —10 
21  I  —  4 

Springfield 

Rlchmoad 

21  1  -6 
21     —14 

WUlianw  CoUege. 

21  i  —17 

Averages 

42. 0  1  3.  52 

8,9,10 

8 
9 
9 
29 
15 

64 

62 
72 
64 
67 
68 

26 

26 
26 
26 
26 
26 

20 

6 

8 

8 

5,7 

55 

55 

58 
55 
18 
54 

RHODE  ISLAND. 

Newport 

42.1 

4.35 

•    21 
21 

2 

CONNECnCTJT. 

Poinfret 

18 
18 
17 
10 
20 

40.5 
46.2 
43.8 
38.7 
45.8 

4.;22 
4.34' 

a  68' 

—  5 

Golambial 

21  !  —  6 

Middletown 

Colebrook 

Groton 

21  !  -  5 
21  :  —11 
21  1  —  2 

AToragM 

4a  0 

4.08 

1 

8 

9,29 

8 

29 

9 

29 

10 

8 

8.20 

29 

9 
29 

29 

71 
63 
65 
63 
68 
63 
64 
62 
59 
61 
66 
58 
57 
54 
69 
59 
58 

26 
6 
26 
26 
24,25 
26 
5 
26 
26 
26 
26 
25 
25 
25 
24 
25 
25 

20 
19 
15 
18 
26 
21 
28 
27 
26 
21 
25 
16 
18 
21 
14 
9 
18 

'•J 

7 
4 
4 

62 
53 
56 
52 
58 

1 

NEW  TORE. 
Moriches 

48.2 
42.0 
40.5 
41.5 
45.4 
44.7 
45.2 
46.7 
44.9 
44.5 
45.2 
38.2 
.38.8 
38.6 
39.6 
36.2 
39.7 

a  34 

4.55 
5.80 
4.04 

1 
21         10 

Sontb  Hartford.... 

Oonnantown 

Garrison's 

21 
21 
21 
21 

-14 
—16 
—  5 

T^rog•sNeck 

White  Plains 

0 

Deaf  d:  Dumb  Inst'n 
St  Xavier**  CoUege. 
Columbia  College . . 
Flatbush 

a  84 
2.95 
a  00 
2.89 

a  74 
a  93 

6.78 
5.34 
7.36 
8.10 
5.17 
4.86 
5.92 
6.60 

*9."56' 
5.93 
2.89 
a  29 
a29 
4.30 

aqi- 

8 

7 

4,7,8 

4,8 
5 
4 

4,8 
8 
8 

4,8 
8 

57 
55 
53 
56 
59 
52 
49 
44 
56 
47 
51 

21 
21 
21 
20 
21 
21 
21 
21 
21 
20 
21 
21 
21 
21 
21 
20 
21 
21 
21 
21 
21 
21 
21 

I 

3 
5 

Newburgh 

Oonvemeur 

North  Hammond. . . 

South  Treuton 

Oneida 

—  3 
-57 
—20 
—22 
—26 

Housevillo 

Depanvillo 

Theresa 

—13 

—18 
—27 

Oswego 

29 
29 
29 
29 
29 
29 
28 
8,28 
8,9,29 
28 
10 

59 
59 
56 
57 
64 
66 
59 
58 
60 
•     68 
58 

25,26 

25 

26 

25 

25 

25 

6,25.26 

6 

6 

25 

6 

19 
11 
16 
14 
19 
22 
24 
21 
15 
16 
23 

40.9 
37.1 
38.6 
37.2 
40.2 
41.7 
46.7 
39.6 
3a9 
38.9 
40.6 

8 
4 
8 
8 
7,8 
7,8 
8 
8 
8 
8 
8 

52 
57 
52 
50 
54 
53 
57 
54 
51 
50 
54 

—15 

Palermo. 

—22 

Baldwinsville 

Skaneatcleg 

Nichols 

—19 
—  9 
—24 

Geneva .  ......... 

—  6 

Rochester 

—10 

Rochester  Univers'y 

Little  Genesco 

Friendship 

Duifalo 

—  9 
—21 
—19 
-^  5 

A  veraces ..... 

4J,4 

4,e5 

29. 
29 
29 
29 
29 
U 

63 

'     67 

\     66 

^68 

26 
26 
26 
26 
26 
26 

20 
23 
23 
30 
22 
21 

4 

7,8 

7,8 

7 

<  5,7,8 

1        7,8 

57 
I     56 
55^ 
57 
56 
59 

21 
21 
21 
21 
21 
21 

NEW  JER3EY. 
Paterson .- 

4a  7 

45.0 
4a  9 

44.0 

a  33 

2.09 
2.61 

1.83 

—  1 

Newark .     .     ..... 

-r  1 

New  Brunswick  . . . 
Trenton j^ 

1 
6 

Barlington 

lioorostown 

2 
2 

41 
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StntioTiH  in  6tat^8 
and  Territories. 


Date. 


NKW  JERSEY— Con. 


MnnntHoUy. 
Dover , 

Readington  .  . 
Hoddonfirld . 
Greenwich  . . , 


Averages. 


PENNSYLVANIA. 


Nycea 

Fallsington . . . 
Philadelphia . 
Germantown  . 

Horsham 

Dyberry....  . 


North  WhitehnU . 

PftrkesTille 

StevensviUo 

Reading 

Ephrata 

Moant Joy  

Harrisbarg 

Lewisburg 

Tioga 

PonnsviUo 

Connellsvillo 

Newcastle 

Cononsbnrg.....^ 


Averagqi., 


DILA^ARE.^ 

Delawaj^Q  City — 

MARTLAND. 


Woodlawn . . . 
Catonsville . . . 
Annapolis .... 
Emmlttsbnrg . 

Averages. 


WEST  VIRGINIA. 


CnbclIC.  H.  . 
Bomney 


Averages. 


NORTH  CAROLINA. 


WilHon 

Oxford.... 
Ual^Mgh  ... 
StaUjJvillo. 


Averages.. 

GEORGIA. 
Atlanta 


29 
29 
8 
29 
29 


fin 

69 
C6 


8.0 
29 
29 
2<» 
29 
8.  9. 10, 
13,29 
29 
11 
29 
29 
8,10 
12 
29 
29 
9 
29 
28 
28 
28 


8 
3,17 

29 


70 


28 

75 

29 

63 

28 

75 

3.4 

70 

Date. 


02 


26 
26 
26 
2(> 
26 

26 
2<) 
2(5 
26 
26 
24  25 
'  26 
26 
25,  26.  27 
26 
6 
7 
C 


21 
33 
22 
23 
23 


26 


26 

26 

24 

18,26 


25 


25 


20 


19 


Deg. 
45.2 
49.2 
47.9 
45.4 
46.2 


Date. 


In, 


0.79 


1.82 
1.62 


45.  8     2. 33 


37.5 
4G.0 
47.4 
45. 1 
44.7 
37.8 


6.20 
1.90 
1.47 


8 
8,24 

8 

7 

7,8 


11.9  : 

43. 9  i  2.  2.") 
40.  6     a  58  ; 
45.3  ' 


46.0 
46.6 
46.4 
40.6 
39.0 
37.9 
41.3 

43.6  I 

41. 2     3. 44 


a  45 

1.50 

a  27 

4.60 
4.25 
4.22 


42.8     a27 


5 
7 
8 
7 
7,8 
5,7 

6,7 
8 
7 
8 
7 
8 
8 
8 
8 
fl 

5,8 
8 
8 


B 


Duf. 

(h2 

58 
60 
57 
57 


|4,6,7,8 


46.6 
46.5 
47.6 
46L3 


2.75 
1.50  I 
a  72  I 


46. 8     2. 66 


41.4 

41.4 


50.6 
53.5 
49.2 
44.2 

49.4 


46.6 


2.45 


2.83 
5.50 


a59 


4.46 


6,7 


7,8 

8 

6.8 

78 


66 


Date. 


t 

a 

65 

a 

a 


i   '  I 


-3 


21 
21 
21 
21 
31 
21 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20,21 
21 
21 


Deg. 
4 
3 

—  1 
2 


4 

6 

11 

—  6 


7 
—  4 


16 


.•K.7  ! 

34.6  t 
30.9  I 

31.7  1 
3a2 


3.48 
4. 45 

a43 
8:33 


31.8  I    167 


I 


2a7 

32.3 
34.3 
28.2 
30.4 
2a9 

2e>.6 
30.9 
27.1 
31.7 
31.0 
32.2 
31.9 
25.6 
26.0 
22.8 
26.8 
27.9 
26.1 

28.5 


32.3 


32.8 
30.6 
36.5 
29.7 


2.40 
a  10 
a52 


2.91 
S.61 


9L90 

2.10 
2.06 
2.80 
2.40 


au 
"Its 


2.92 


a94 


32.4       a43 


34.3 

L» 

28.7 

31.5       l.» 


2.25 


41. 
.18.  6 

37.0  j   aw 

35.  5  I    4. 15 
38.2  1    a  45 


36.3 


4.B4 
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KOVMIBER. 

PECEMDEIL 

Stations  !n  States 
and  Territorios. 

Date. 

II 

Date. 

g 

e 

6 

1 

1 
1 
1 

Date. 

a  o 
1 

Date. 

S 

s 
a 

g 

1 
<«5 

1 

1 

1 

0 

p 

ALABAMA. 

Moulton 

3,4 
5 
5 

Desf. 
75 
82 
79 

25 
.24,25 
^        25 

37 

28 

59.5 
53.0 

In, 

Dtg, 

Dcg. 

Dcg. 

In. 
1.73 

BonSecour 

Green  Springs 

"a.21 

24 
6 

74 

78 

12 
11 

28 
20 

54.4 
43.7 

5.35 
4.99 

Arerages 

54.7 

4.37 

49.1 

4.02 

6,7 
6 

70 
89 

12,28 
28 

30 
27 

FLORIDA. 
Femandlna 

50.2 
46.8 

2.60 

Qordan... 

AToragei 

48.5 

2.60 

18 

83 

30 

36 

2 

3,7 

78 
7!) 

30 
15 

30 
31 

TSXAfl. 

Aoftia 

62.3 

4.81 

51.8 
53.0 

1.40 

ATerages 

62.3 

4.81 

52.4 

1.40 

27 
9 
9 

4 

GO 
75 
76 

77 

25 
30 
30 

30 

29 
32 
31 

41 

Grenada 

Fayette 

54.0 
56.4 

59.1 

'6.'94' 

5 
5,22,553 

2G 
4 

GG 
72 

78 

11,30 
30 

30 

24 
25 

28 

47.1 
50.3 

49.4 

Katehez 

6  23 

Kingston 

ATerages 

56.5 

6.94 

48.9 

6.23 

3 

78 

30 

20 

23 

22 

70 
70 

10,29 
.30 

23 

18 

ARKANSAS. 
Helena 

55.7 

4.75 

47.5 
41.1 

11.09 

Fort  Smith 

Averages 

55.7 

4.75 

44.3 

1L09 

28 

a 

3 

68 

77 

77 

1,26 
24 
25 

26 
29 
28 

6 
7 

7 

64 
61 
64 

29 
30 
30 

12 
12 
13 

TBKNX8SXE. 

Tnacnlum  College  . 
Lookont  Mountain. 
Clarkaville 

44.5 
49.1 
48.9 

'4.'72* 

3.5:4 
35.7 
37.4 

"an 

Averages 

47.5 

4.72 

36.2 

3.71 

'•I 

4 

66 
68 
72 

25 
25 
25 

22 

26 
24 

6 
7 
7 

60 
60 
65 

30 

29 

30,31 

—  2 
6 
9 

KENTUCKY. 
Louisville 

4.5.5 
45.2 
46.4 

4.82 
«.C3 
3.76 

.34.5 
33.0 
36.0 

3.01 

Chllesburg 

Danville 

2.82 
3.08 

Averages 

45.7 

4.74 

34.5 

2.97 

9 

9,28 

28 

28 

28 

8 

28 

8 

7,9,27 

2 

8 
I           9 

65 
58 
67 
64 
62 
61 
70 
59 
60 
59 
66 
61 
58 

26 

26 

26 

6 

26 

6 

6,7,26 

H30 

6 

25 

6 

23 

6,25 

20 
23 
25 
17 
30 
23 
26 
31 
24 
25 
25 
25 
24 

4,7.23 
8 
8 
5 
8 
8 
7 
7 
4 
5.6 
7 
8 
4,5,7,8 

55 
05 
.54 
56 
GO 
58 
58 
53 
.So 
M 
57 
63 
49 

21 
21 
21 
28 
20,21 
20 
28 
30 
30 
30 
30 
30 
30 

—  4 
0 
7 

—  3 
4 

—  2 
6 
8 

—  2 

—  6 

—  2 
3 

—  4 

OHIO. 

New  Lisbon 

East  Fairfield 

Stcubenville 

MUnersville 

Cleveland 

41.1 
40.8 
43.9 
38.3 
43.1 
41.6 
44.2 
4.3.4 
41.1 
42.0 
48.4 
406 
39.  Q 

2.56 
2.82 

'3."64* 
3.41 
3.48 
3,10 
4.52 
2.78 
3.13 
4.17 

23.9 
26.2 
29.0 
26.2 
27.3 
27.6 
30.1 
89.0 
27.9 
30.0 
28.4 
27.4 
26.0 

3.62 
a25 

'3.'34 

East  Cleveland 

GalllDoIls 

2.63 
1.82 

Kellev's  Island.... 
Kerrvalk 

2.23 
2.25 

WestervlUe 

KIngftnn  --r 

0.87 
2.  .30 

Toledo 

2.56 

Marion 

2.89 
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Stntion;<  In  S*ntc8 
luul  TcrritoiicB. 


OlllO—Contlaucd. 


Kenton 

Uibana  University 

HilJ^boro* 

Ridley 

Bi'thol 

Clncicnatl , 

College  Hill 

Fann  School 


Averagcfl... 

SnCHIQAN. 


Monroe  City 

State  Agric.  Coll. 

Litchfield 

Grand  Rivpidit 

Kulamasoo 

Northport 

Alpena 

Ilollar.d 

Ontonngon 

HomeBtoad 


/ 


Avtragfg., 


INDIANA. 


Richmond 

Aurora 

Vevay  

Mancie 

Spiceland  ...... 

C.lumbiaCity.. 
Indianapolis . . . . 

Morom 

New  Harmony  . 

Averagei... 


CUcago 

Evanston 

Marengo 

Riley 

Qolconda 

Aurora 

Sandwich 

Ottawa 

"Winnebnco.. 

Hennopin 

Magnolia 

Rochcllo 

Wyanet 

TiBkllwa...... 

Elmira 

Peoria 

Sprioglield. . . 
Lonmi....... 

Waterloo 

DuboiH 

Galeuburg . .  - 
MoncheKter.. 
Mt.  Sterling . 
AndaluMia . . . 
AugUKta 


Arerafi^cB. 


KOVESIDBTL 


Date. 


8 

8 

3,9 


8 

9 

7 

7,9 


28 


1,8 

8 

8,19 


7 

7 
7 


7,8 

9 

7,8,9 

7 

1.7 
3 
1 


3 

8 

3 

1,9 

1,8,9 


S 

a 


Dtg. 


25 
G,  23, 30 


23, 24, 25 
C,25 


M 


5,23,25 


G 
4,5,24.30 


Date. 


25 

30 

12,25 


25 
12 
05 
25 
25,30 
24 


23 
24,25 

25 
24,30 

24 
24,25 


29 
'  30 
30 
24,29 
30 
24 


1^ 


Dcg. 
32 
22 

28 


Dtg. 
46.9 
40.8 
41.9 


41.0 
43.9 
42.6 
4a  8 


4^1 


30.8 
37.9 
37.1 
37.7 


2C     37.6 


38.5 
35.8 
37.4 


37.7 


40.0 
42.7 
45.3 
40.7 
41.5 
39.8 


4a  6 
4G.3 


41.2 
40.2 
37.1 


48.7 
3a7 
36.8 
41.7 
37.2 
40.0 


39.2 
40.5 
39.7 
40.0 
42.6 
45.8 
41.3 


39.7 
40.0 
43.2 
43.6 
40.7 
43.2 


7i». 
8.43 
3.27 
3.35 


4.39 
3.06 
5.50 
3.15 


a.  75 


2.75 
2.60 
4.75 
a  70 


I^KCKMSCR. 


Date. 


2.01 


4.16 


3.i7 
3,26 
4.22 
4.85 
4.20 
a.  60 


3.20 
3.18 


3,75 


1.01 
2.75 


3.20 
a94 
0.28 
a90 
0.59 


0.24 


0.35 
0.51 


0.40 


3.78 
ft.  48 
0.50 


0..61 


\ \A1.0  I  U09 


4 

5 
5 

7 
7 
6 


9 
8 
7 
8 
2,4,5 
7 
8 
3 
2 
7 


7 

7 

5 
5,6 

7 
5,7 

7 


6 
2 
2 


4 
2 
4 
2,4 
2.5 
»i 

4 

2 
7 
4 
S 
2 

2 
4 

2 


53 
55 
59 
56 
57 
56 
59 


50 


Date, 


30 
14 
18 
14 
14 
21 
10,20 
14 
30 
15 


E5 


Dtg. 

—  4 

—  9 

—  1 
10 

—  5 
7 
0 

—  2 


—  9 
o 

5 

—  2 

—  6 

—  2 

—  1 
4 
5 


17, 27.  .-^0 
30 
30 
27 

12,27 
27 
27 
12 

27,30 
30 

17,27 
12,17,27 

?? 

17 


Deg. 
30.0 
26.5 
27.4 
33.6 
27.0 
30.0 
2S  Q 
28.3 


sai 


28.6 
95.5 
22.4 
23.2 
24.1 
24.0 
24.8 
27.0 
21.6 
24.6 


24.6 


26.2 
28.2 
31.9 
20.8 
27.1 
26.0 
27.6 
29.8 
34.2 


2a6 


26.1 


20.8 
36.3 
22.4 
22,5 
26.7 
20.9 


22.  n 
2a  3 

25.0 
25.8 
25.4 
28.2 
.10.7 
28.7 
37.2 
27.8 
25.1 
30.3 
29.0 
28.3 
29.4 


26.9 


1 

S 


6.04 
2.11 
2.62 
1.75 
a38 
1.98 
1.86 
2.98 


2.66 


2.73 
1.90 
2.80 
2.0B 


a8e 

5.24 


2.71 


a  14 
aoo 
ao9 
a6o 

4.00 
2.38 

ass 

a  48 


a28 


a54 

3,48 

aeo 
aic 

2.97 

a  84 


aui 
a  CO 

2.05 

1*76 
3.65 

1.56 
2.03 
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StationM  in  States 
and  Territories. 


Manitowoc  ., 
Plymouth  . . . 
MUwauIcoe  . 

Delavon 

Wanpocca . . 
Embarrass  .. 
Rocky  Kun. 

Beloit 

Boraboo 


Averogcti . . . 

JILVXESOTA. 


Beaver  Bay.. 

Af  ton 

St.  Paul 

MinnuspoUu  . 

Sibley 

NewUlm.... 


Averaffea . 

IOWA. 

Clinton 


Lyons 

Davenport 

Dubuqne 

Monticello 

Burllnpton 

Fort  MadlKon 

Gutteuberg 

Oereg 

Manchcf.1.er 

lit.  Veryou 

Iowa  City 

Indopcndei^ce 

Waterloo 


Osngc 

Iowa  Falls.. 
Dt!S  Moines. 

Algona 

.Fontanclle  . 


Averages. 


MISSOURI. 


St.  Louis 

St  Louis  University 

Allenton 

Union 

RoUa 

Edinburg 

Horrisonville  ... 
Easton 


Averages . . 

KANSAS. 

Leavenworth . . 

Olatha 

Atchison 


jfOVEMDER. 


Date. 


8 

8 

7,8 

7r9 

8 
8,9 


3 
3 
3 
3 
3 
1 
3.4 


51) 
60 
61 
60 
60 
62 
66 
54 
62 


Date. 


25 
25 
25 
24 
24,30 
25 
24 
24 
24 


30 


30 

24,30 
30 
30 

24,30 
:iO 
24 

24,30 
24 
24 
24 
24 
24 

25,30 

30 
30 
30 
29,30 
30 


30 
30 
25 
23,30 
30 

no 

30 
29,30 


30 

24,30 

30 


a 

82 


Deg. 
23 
17 
20 
18 
19 
15 
16 
18 
18 


Dtg. 
38.8 
36.8 
39.9 
3a& 
37.6 
35.6 
36.7 
36.2 
39.1 


37.5 


31.7 


32.6 
3a  7 
34.2 
36.0 


3a6 


40.4 


39.7 
35.2 
37.5 
40.8 
40.0 
35.4 
37.5 
34.4 
37.6 
40.2 
39. 3 
3fl.O 

36.8 
38.0 
41.3 
34.5 
38.7 


38.0 


45.6 
46.5 
43.2 
45.5 
46.1 
4-.J.1 
44.3 
44.9 


44.8 


43.3 
32.1 
43.3 


In. 
1.62 
1.30 
1.44 
0.41 


3.07 
1.38 
2.85 


0.80 


a  19 
3.00 
2.32 
1..33 


2.13 


0.50 

0.47 
0.52 
0.99 
1.45 


a  84 


0.95 


L51 
2.60 


0.98 
6*75 


l.Oi 


1.37 
1.24 
1.48 
1.11 
0.58 
3,00 
2.89 
1.24 


1.61 


2.24 
a  85 
4.40 


DS^£3IBER/ 


Date. 


3,6.7 

3,7 

3,6 

2 

o 

2,7 

2,3,4 

2 

2 


3 
7 
7 
7 
22 
7,22 


2,4 

6,7 

2,4 

4 


4 
3 
4 
4 
4 

3,  4, 6, 221 
3,6 

1 

2,3,6 

4 


4.3 
45 
47 
47 
49 
42 
44 
45 
5G 


D.;to. 


30 
30 
30 

12, 30 
21) 
30 
30 

11,12 
30 


12, 17, 

27,28 
28 
27 
12 
17 
17 
12 
12 
12 
12 
11,12 
11 
29 

12,26, 

27,28 

29 

11,29 

27 

2D 

11,12,27 


12,27 
27 
30 

17,29,30 
29 
11 

27, 29, 31 


a 


Vcg. 

—  3 

—  t) 

—  7 

—  8 

—  0 
—14 
—11 

—  2 

—  6 


-15 
-14 
-13 

-14 
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